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Vin. Observations on the Glddfal Pliem/ifrfra ^y' Labrador and 3fatne, with a View of (he recent 
inverlebraie Fauna of Labrador, By A, S. Packard, Jr., M. D. 

Read October 4, 1865. 

1, Obseevations on the Glacial Phenomena of Labrador and Maine. 

In its general features the Peninsula of Labrador is an oblong masB of Laurentian rocks 
lying between the 50th and 60th panillela of latitude. It rises abruptly from the ocean as 
an elevated plateau, forming the termination of the Laurentian chain, which here spreads 
out into a vast waste of hills and low mountains. Thus, there is no well-markedj single 
chain of mountains rising above spurs of smaller elevations, but simply a height of hind 
with isolated peaks, irregular in its course, from which streams take their rise and flow by 
various directions into the ocean. 

This plateau of hills and low mountains rises abruptly on the coast from the ocean to a 
height of 500 to 800 feet, and inland continues to rise in peaks to a height of from 1500 
to about 2500 feet until it reaches the water-shed at a distance of 100 to 200 miles from 
the coast. On the western slope this plateau falls gradually away by an easy descent 
towards the shores of Hudson*s Bay, 

On the asouth, the coast has a northeasterly trend, following the coast line of the south- 
ern Atlantic border of the continent From Belle Isle, situated at the mouth of the Straits 
of Belle Isle, the eastern coast trends in a northwesterly direction to Cape Chudleigh, thus 
following the northwesterly trend of the northern Atlantic coast line of the continent 
from Cape Race in New^foundland to the head of Baffin's Bay, near latitude 80^ It thus 
lies parallel to the western coast of Greenland. The northeasterly trend of the southern 
coast of Labrador is determined by the same course of the Laurentian range of syenites 
and gneiss rocks^ wdiich forms the northern shore of the St Lawrence Gulf and River, Its 
northwesterly course beyond the Straits of Belle Isle is likewise determined by a range of 
syenites and trap rocks, upheaved in a general N. W. and S. E. direction. Thus the interior 
plateau of Laurentian gneiss seems surrounded by a framework of igneous rocks, which 
has apparently preserved to this day the original form and proportions of the Atlantic 
elope of the azoic nucleus of our continent 

Parallel to the Straits of Belle Isle and situated about 100 miles from the coast, is an 
important water-shed which terminates in a spur of high peaks, called the Mealy Moun- 
tains, which on the southern shore of Hamilton Inlet (Invuctoke Bay) rises 1500 feet, it is 
said, above the level of the sea. Numerous rivers descend the steep southern slope into 
the St Lawrence. Of these the River Moisie and Esquimaux River are the largest They 
arise from a chain of lakes on the summit of the water-shed, from 100 to 200 miles in the 
interior, which also give rise to a still larger river which flows into Hamilton Inlet and 
bears the same name. I have been informed by residents that the Indians can travel in 
their canoes from the moutli of the Esquimaux River across the country to the Hudson 
Bay Posts in Hamilton Inlet Professor Hmd,^ and Mr. Cayley Mikewise state that the 
head waters of the River Moisie lie contiguous to those of the two above named rivers — 
if the source of all the three rivers be not the same. The Moisie River forms part of the 



1 Explorations in the Interior of the Labrador Peninsula, ^ Up i\e River Moisie, By Edward Cay ley, 
f vok, 8vo,, London, 1863. and Hist, Soc., Quebec, N. S., vol. i., p. 73. 
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St Lawrence river system. It is 125 miles long, and flows south, emptying into that river 
near the Bay of Seven Islands, at a point west of Anticosti and opposite the northern shore 
of the Gasp^ Peninsula, From this point the streams running into the Gulf assume, the 
farther we go east, a N. W. and S. K direction. Such is that of the Meschikimau or Es- 
quimaux River, which empties into the western mouth of the Straits of Belle Isle, at the 
lower Caribou Island, 

This stream is about 250 miles long, as I learned from residents, and is only navigable 
for about twelve miles from its mouth by ordinary fishing-boats. There is no large river 
between this and Hamilton River which flows into the Atlantic in a direction a little north 
of east This river seems to flow in a fissure that runs at right angles to the line of up- 
heaval of the syenite and traps of the Atlantic coast ; as upon the Gulf coast the rivers 
flow from the northwest along natural fissures in the earth's crust that run at right angles 
to the axis of elevation of the Laurentian chain on the north side of the St Lawrence. 
In this connection it should be noticed that the fiords on the Atlantic coast of Labrador 
assume the same direction, and though they agree much in this respect with the direction 
of those farther south, there is yet a greater west and east course as we go northward 
towards Cape Chudleigb, until beyond lat 58° the fiords run in a N. W. and S. R direction, 
especially on the Hudson Bay slope. According to Davies ^ the Grand or Hamilton River 
is supposed to rise from a chain of lakes in the " rear of the Seven Islands, and flows for a 
considerable distance on the top of the ridge, if I may so express it^ between the head waters 
of the rivers falling into the St Lawrence and those falling into the Hudson's Bay and 
Straits, for they are said by the Indians to be quite close to the waters of the Grand River 
on either side," Our author also states, that ** two hundred miles from its mouth it forces 
itself through a range of mountains that seem to border the table land of the interior, in 
a succession of tremendous falls and rapids for nearly twenty miles. Above these falls, 
the river flows with a very smooth and even current" 

Two other important rivers empty into Invuctoke Bay : the Kenamou, which flows in 
from the south, and the Nascapee or Northwest River, which is a larger stream with a very 
circuitous southeasterly course. 

The Atlantic system of streams to the north are small rivers flowing into the ocean in an 
easterly course. 

Ungava Bay receives two important rivers which imperfectly drain the northwestern 
slope of western Labrador, The smaller of the two is the Kangutlualuksoak or George 
River, which empties into the bay in lat. 58 '^ 57 ^ and is 140 miles long. Its water-shed is 
said by Kohlmeister and Knoch ^ to be a chain of high mountains which terminates in the 
lofty peaks of syenite at Aulezavic Island and Cape Chudleigh, which are the highest 
mountains in Labrador, and rise probably over 3000 feet in height, as the smallest of them, 
Mount Bache, was measured in 1860 by the Eclipse Expedition of the U, S, Coast Survey, 
and found to be 2150 feet high. This mountain is a gneiss elevation, and a sketch on the 
geological chart by Mr. Lieber, the geologist of the expedition, shows it to be rounded by 
glacial action, while lofty, ''wild, volcanic4ooking mountains" form a water-shed in the 
interior, whose craggy peaks have evidently never been ground down by land-ice int 



1 7Vaii«. Lit, and PhU. Soc,^ Quebec, vol. iv, p. 70, 184S, unlnotpn region. Br Bctij. Kolilmoister and George Knoobf 

* Jaumal of a Voyage from Okkak^ on the Coast of Lab- Misaionaries of the Church of the Unitaa Fratrum, London* 

radort to Ungaoa Ba^^ westward of Cape Chxidleigh, under- 1B14, 

taken to explore the Coast^ and visit the Esquimaux in that 
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lomes and rounded tops. The two Moravian missionaries, mentioned above, state in addi- 
tion, that " this chain of mountains may be seen from the Kangutluahiksoak River, in Un- 
gava Bay, which is a collateral proof that the neck of land terminated to the north by 
Cape Chudleigh is of no great width. Both the Nain and Okkak Esquimaux frequently 
penetrate far enough inland to find the rivers taking a westerly course^ consequently to- 
wards the Ungava country. They even now and then have reached the woods skirting 
the estuaries of George and South rivera" These missionaries describe the Koksoak or 
South River as flowing smoothly through a low, rocky (probably Silurian) district, and 
emptying into Ungava Bay in lat 58" 36', It is said to resemble at its mouth the 
Thames, and affords anchorage for vessels twenty-four miles from its mouth. This stream 
probably arises near the source of the Grand or Hamilton River, and flows in a N. N. W. 
direction, probably along a natural fissure formed by the juncture of the Silurian rocks and 
Lauren tian system. 

At the western pohtical boundary line between Labrador and Prince Rupert's Land, ac- 
cording to recent maps, we find apparently another water-shed, which on tlie eastern slope 
sends a few streams into the Koksoak River, while on its western slope descend several 
streams which flow in a westerly course into Hudson's and James Bay* 

Tlius it will be seen that these four river systems take their rise from a great watc^r shed 
which curves in a southwesterly direction from Labrador along the northern shores ol the 
St Lawrence River and the Great Lakes, 

Labrador is essentially a lake district. Its numerous rivers afford a very imperfect sys- 
tem of drainage to a country densely covered with lakes, ponds and pools, and morasses 
innumerable. It resembles in this respect the probable aspect of the Lake or Terrace 
period in New England and Canada after the Glacial period, when the present broad rivers 
were only chains of lakes, and may thus be said to be in an embryonic stage, as its river 
beds have never been remodelled and scooped out into gentle declivities and broad valleys, 
nor immense depths of sand and clay deposited to smooth over the inequalities of the 
rocky surface of the country, such as in the temperate zone render a continent inhabitable 
throughout its breadth; while in Labrador man can only inhabit the coast, and gain a hve- 
lihood from the sea. 

We must distinguish two classes in the lakes of Labrador, viz, : the deep mountain 
tamnj lying in the interior, du*cctly upon the summits of the water-sheds ; and the far more 
numerous broad, shallow lakes and pools spread profusely over the surface below the 
lieight of laud. These last occupy shallow depressions and hollows, most probably exca- 
vated by glaciers, in valleys which have been simply remodelled by glacial action. The 
deep tarns, on the contrary, evidently fill original depressions, sinking between lofty ranges 
of hills* Davies says that in the region about the source of the Hamilton River the lakes 
are very deep, and lie directly on the height of land, while the ponds on the lowlands are 
shallow ; and on the other hand, those which directly coonnunicate with the ocean or with 
the fiords are in general distinguished for their depth, '■ This ahuost universal shallowness 
of the lakes is a singular feature, w^hen the nature of their borders is taken into considera- 
tion, as they are generally surrounded by hills, which would lead one to look for a corre- 
sponding depth in the lake ; but, instead of this, some are so shallow, that for miles there 
is hardly water enough to tloat a half-loaded canoe. 1 am informed by my friend John 
McLean, Esq., that this is likewise the case with the lakes lying on the water-shed ol 
►Ungava Bay. The lakes, lying on the table-land are said to be deep/' ^ He also states that 

1 Loc, ciL p. 76. 
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the large lakes in the interior are well stocked with fish, while the shallow lakes, and, 
fact, the deep ones comnionicating with the ocean^ are in general very destitute of them 

We must believe that the same causes that produced the deep fiords likewise account 
for these deep fissures and depressions in the summit of the water-sheds. It is evident 
that any amount of glacial action, however long sustained and vast in its operation, can 
never account for these rude, irregular, often ^''geoclinal" troughs which follow lines of frac- 
ture and fiiults, lying along the axis of elevation of mountain chains, or at nearly right 
angles to them* 

The fiords on the Labrador coast are of great extent and depth. They are either orig- 
inal lines of fracture and faults, or what Professor Dana iernw ffeocliml troughs, occurring at 
the line of juncture of two rock formations. Thus Chateau Bay is a fissure at least 1200 
feet in depth. The western shore rises 000 feet above the sea level, and the waters of the 
bay at their deepest are 600 feet in depth. This fault must have been produced at the 
time of the upheaval of the syenites of the coast. 

All the broadj deep bays and fiords on the Atlantic Ocean occur at the juncture of the 
syenites and gneiss rocks, or juncture of quartzites and their trap overflows. There are 
deep bays between Cape St Lewis and Cape St. Michael's, where syenites rise through the 
gneiss, producing faults and lines of dislocation. The large bay just north of Cape St. Mi- 
chaeVs occurs at the junction of gneiss and " bypcrite " rocks. Sandwich Bay and Hamil- 
ton Inlet were formed by the denudation of the Domino Quartzites. Despari Harbor is a 
deep fiord occurring at the juncture of the ^'Aulezavic Gneiss " of Lieber, with syenitic ■ 
rocks forming the coast line between this point and Hopedale. The irregular oveiilows of 
trap and syenitic rocks which enclose the gneiss rocks, produce an immense number of 
cross fiords and channels, from the presence of innumerable islands which line the coast^ 
and are composed of these eruptive rocks. ■ 

These original fissures and depressions have been modified by glaciers, by frosts and 
shore-ice and icebergs, and the waves of the sea. 

The shallow lakes, formed most probably by glaciers, lie in shallow troughs, upon a thin 
bed of gravel and boulders. We only learn in some regions, especially in Southern Labra- 
dor, that the country has been covered with boulders^ by their presence on the banks and 
in the centre of these pools. Clear examples of lakes partially surrounded by walls of rock, 
with the banks at one end completed by a barrier of sand and gravel, are frequent. Such 
barriers of drift have lost entirely their resemblance to glacial moraines, to which they un- 
doubtedly owe their origin, since the drift deposits have been remodelled into sea beaches 
composed of very coarse gravel and boulders, while the finer materials have been swept 
away by the powerful " Labrador Current'' with its burden of icebergs and floe-ice that 
has so effectually removed traces of the former presence of what we must believe to have 
been extensive glaciers. 

Azoic Rocks of the Labrador Coast. 

Laurentian Gneiss and Si/enite, Between Little Mecatina Island and Henley Harbor, there 
is a great imiformity in the rocks, which are either wholly gneiss, or more commonly a 
syenitic gneiss, forming bold headlands. At Bradore are two lofty hills of gneiss, estimated 
by Bayfield to be 1200 feet high. Between Belles Amours and Anse au Sablon^ on the 
northern side of the Straits of Belle Isle, occur the lower Silurian or Taconic rocks which ■ 
already fully described in the " Geolo^jy of Canada," published by the Canadian 
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Geological Survey. In coasting within a mile or two of this interesting region we see the 
red sandstones running out as a low point of land resting on the lofty, precipitous Lauren- 
tian rocks. Betv^een Bradore Bay and Anse au Loup these sandstones and grits rise up 
to a height of 500 to 600 feet, forming the coast line ; and looking up through the bays 
and harbors we can see the low conical hills of Laurentian gneiss in the interior. At the 
eastern termination of this formation, the Lauren tian rocks rise into high, rugged and 
broken syenitic hummocks, in marked contrast with the reguhir terraces and smooth slopes 
of the fossiliferous sandstones and limestones. Approaching Henley Harbor, tliere is a visi- 
ble change in the scenic features of the coast; the hills grow more regular in outline, and 
slope gradually to the water, giving us the peculiar physiognomy of the Laurentian gneiss. 

Upon entering Henley Harbor the dark gneiss is seen resting upon syenite, and at the 
point of contact interpenetrated by irregular intrusive masses of the latter rock. On Hen- 
ley Island, where these rocks crop out under the trap capping this island, there appears 
a true syenitic gneiss, very hard, distinctly stratified, and of the usual flesh color of the 
syenite. 

At this point I broke off some pieces of nearly unstratified syenite which showed very 
distinctly the sedimentary origin of the rock, for the crystals were often partly rounded 
and contained rolled quartz pebbles, one being ovate and nearly two inches long. This 
syenitic gneiss was evidently an altered conglomerate. 

The syenite is the same as occurs on the coast of the St Lawrence River, and while of 
the same color as that of the Maine and Nahant syenite, diflers in its greater hardness and 
in tlic absence of black hornblende. It is composed of a flesh-red labradorite or soda feld- 
spar and a smoky and glassy quartz with minute particles of hypersthene disseminated 
sparsely through the mass. It is exceedingly tough and durable, as evidenced by the lofty 
capes and islands standing far up above the gneiss rocks spreading around the base of the 
overflows. 

At the northern end of the island the syenitic gneiss dips under the trap in a southeast- 
erly direction at an angle of 50 \ On an island a few rods farther to the north, the gneiss 
assumes its usual character, being banded with light and dark strata, and has the gen- 
eral N. N. E. strike and dip indicated above. 

At Square Island, which lies at the mouth of a deep bay just north of Cape St Michaers, 
occurs in large, conical hills the great anoHhosUe fonmtlion of Logan and Hunt, composed of 
large, crystalline masses of labradorite, with a little vitreous quartz, and coarse, crystalline 
masses of hypersthene. The labradorite is of a smoky color, very lustrous, translucent and 
opalescent, with cleavage surfaces often two inches in diameter, and on some of the fiices 
presents a greenish reflection. This is but a slight approach to the rich blue reflections of 
the precious labradorite which I have seen only at Hopedale, where we obtained specimens 
brought from the interior by the Esquimaux* It compared favorably with specimens from 
the Ural Mountains. 

As the rock weathers, the hypersthene crystals project in masses sometimes two inches 
in diameter. This rock easily weathers, and large masses are detached by frosts and read* 
ily crumble to pieces. The gneiss rests on the south side of the hill From the top of the 
hills here can be seen huge gneiss mountains at least 2000 feet high, rising in vast swells 
at a distance of fifteen to twenty miles in the interior, while the bay is filled with innumer- 
able skiers and islets of gneiss. 

At Cape Webuc or Harrison, the gneiss again appears upon the coast as a lofty headland 
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faced with steep precipices of syenite. From off this cape are seen in the interior lofty 
mountains^ of which the central and highest peak is called Mount Misery, which in this clear 
climate can be plainly seen in pleasant weather by fishermen at a distance of seventy-five 
miles in an air line. At Strawberry Harbor on the south side of Thomas Bay are lofty sye- 
nite hills. This point is fifty-five miles north of Cape Webuc. It is a small deep hole in the 
coast, like a ''purgatory/* and an amphitheatre of rock rises around it in huge steps, aflford- 
ing a striking illustration of the power of the frost and waves on this exposed coast The 
rock is a hard tough flesh-colored syenite, with deep vertical and horizontal fissures result- 
ing from the decomposition of thin trap dykes, thus causing huge blocks of syenite to be 
detached and fall down. In sailing twenty-five miles up this bay, the gneiss rises on 
each side from the ocean into hills 800 to 1000 feet in height. About Hopedale, w^hich is 
in latitude SS'' 30', the rocks are gneiss. Behind the Mission House the strata are much 
disturbed locally ; at one locality the gneiss with veins of quartz and syenite trends north- 
westerly and dips GO"" west Trap dykes, prismatic in places, cross the island in a northeast- 
erly direction. 

Northward of Hopedale the ^' Aulezavic gneiss" of Lieber, forms the coast range of 
mountains, which, according to Lieut. Curtis (Trans. Geoh Soc. London, Vol ii, 1773), rise 
to a height of 2733 feet at Mount Thoresby, on an island south of Kiglapyd, This observer 
states that Kiglapyd is evidently higher, but inferior to Kaumagok, which " has been seen 
thirty leagues from land/* and is lower than Nachvoak which must be 3000 feet high. 

At Aulezavik Island near Cape Chudleighj according to Mi\ Lieber^^ '^syenitic gneiss is 
the true rock of the region, the normal one^ although so many modifications occur that 
entirely new rocks are produced ; having no direct connection with the basic syenitic 
gneiss. In consequence of this we have beds in which quartz alone occurs, or beds entirely 
occupied by the red feldspar of the region, as is seen with very beautiful distinctness in 
some of the dangerous Pikkintlt Islands. Again, some beds are composed of white quartz 
and tourmaline as in Norway, others contain scarcely anything but black hornblende, or 
tourmaline and garnets. Some are composed of green hornblende, approximating to 
actinoUth. From this there seems to be a passage into a coarse diorite rather porphyroid 
in its character, but occurring in regular intercalated beds, not in dykes, and evincing no 
sign of an eruptive origin. Again^ some beds are composed of quartz and garnet, while 
others are studded with a beautiful golden-colored mica. A rock which appears identical 
with aphanite, although not at all igneous, I also found, yet, w^ith all this apparent 
variety, the transitions are too gradual to permit the differences to leave any effect on 
the landscape " 

For some notes on the geology of Hamilton Inlet w^e are indebted to Mr. Davies — ** In 
some places mica slate was found — it is said that the Mealy mountains are composed of 
this rock. I had no opportunity of verifying this fact, as I did not visit them. Granite was 
only seen in one place, viz., on Lake Keith, an expansion of the Grand Eiver, about one 
hundred and thirty miles from its mouth. Specimens of Chlorite schist were also procured 
on this lake, as was also a specimen of sandstone, with disseminated grains of iron pyrites. 
At some distance below the lake, Primary Marble, of a beautiful whiteness, w^as seen crop- 
ping out at the edge of the water; it was found in contact with a quartz rock passing into 
mica slate, having crystals of common garnet imbedded in it ; this was the only place where 
limestone of any sort was seen. 

5 Loe* ciLy p. 405. 
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The shores of the bay where they are not of rock are generally composed of rolled 
fragments of syenite, mica-slate, quartz^ hornblende, sometimes in large masses, feldspar, &c. 
Magnetic iron in the form of sand was also met with in some of the small coves,^ 

Laureutmn Trap Bocks. At Henley Harbor is a system of trap rocks which have been 
upheaved in a N. N, R and S. S. W. direction^ in a course much more northerly than the di- 
rection w^hich the Straits of Belle Isle assume. These rocks consist of three masses of co- 
lumnar basalt^ capping the syenitic gneiss. It is a hard fine compact diorite, breaking with 
a conelioidal fracture and metillic ring, and cont/iins much iron. The mass is 255 feet high 
on Heulcy and Castle Islands, and consists of two layers of vertical columna West of these 
basaltic rocks, on the opposite side of the harbor, is a large trap overflow forming a hill 
over 300 feet bigh, and apparently of the same age. It should be remarked that the two 
layers of basalt representing successive overflow's, incline at a very slight angle towards 
the S. W, The tbird mass of basalt is seen rising out of the ocean a few miles northerly, 
nearly in a line with the basalt of Henley Harbor, 

Dykes of this age are likewise seen at Strawberry Harbor^ Cape Webuc, and at Hopedale, 
intersecting the Laurentian gneiss and syenite. Its age is plainly anterior to the deposition 
of the vindif^turbed Taconic, '*^ primordial '' strata at Anse au Loup, and on tlie Newfound- 
land coast opposite. 

Huroiuan Group, A system of quartzite and trap rocks which lie in a depression of the 
Laurentian rocks, about one hundred and twenty^five miles long, and probably tw^enty-five 
miles broad, stretching along the coast between Domino Harbor and Cape Webuc, I refer, 
with some hesitancy, to the Huronian series of Sir W. Logan, and consider as probably 
equivalent to the " Quartzose Division of the Primitive Slate formation '* of Nauraann and 
Keilhau.^ It agrees in part with the ^'Domino Gneiss " of Mr. Lieber. 

At Domino Harbor in lai 33^ 30'', the quartzose rocks attain their greatest development, 
occurring as a slightly schistose light colored quartzite, the base of which is a white 
granular vitreous quartz, with speckles of black hornblende, and more rarely still, minute 
particles of hypersthene, with a few particles of a lilac colored mica. There are also minute 
rude crystals of yellow garnet, or cinnamon stone, disseminated through the mass. No 
feldspar was detected in this rock. In some places the rock was exceedingly fine, in 
others, it assumed almost a conglomeritic aspect, from the presence of small pebbles of 
quartz. The quartz is often colored green. This rock weathers easily, leaving masses of 
quartz projecting on the surlace ; it is comparatively soft, and has been greatly denuded. 
It thus forms at this locality a broad low flat plain about ten miles broad and fifteen to 
twenty miles long, through which rise bosses of diorite. Its surface is but a few feet above 
the level of the sea, and to one just coming from the high coast to the southward, this 
broad naked flat, almost w^holly destitute of vegetation, with no valleys to shelter even a 
growth of spruce trees, and but slightly furrowed by glacial action, with patches of white 
rock glistening in the sun from between the dull green morasses and ponds that are every- 
where scattered over its surface, — presents a strange and foreign feature of the coast 
scenery, startling from its very taraeness. When in contact %vith the trap hills the rock 
is much harder, rising into higher elevations. 

Nowhere was I able to see the juncture of this rock with the Laurentian gneiss, which 
rises from the edge of this formation into high hills and mountains^ So smooth had this 

CaDfldifln Nat. and GeoL, vol vii. 



1 Loc. ciV., p. 81. 
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plain been levelled and worn by glacial and aqueous agents, that it was difficult to observe 
the dip and strike of the beds^ which, when undisturbed by eruptive rocks, I am inclined 
to believe, dip easterly at a slight angle. At Dumplin Hsirbor, which is a bight in an 
island lying just S. E. of Huntington Island, the quartzite, when lying next to trap, approxi- 
mates to gneiss in its character^ under which it dips at an angle of 35'^ S. E., the strike of 
the beds being northeasterly. At Tub Harbor these rocks come in contact with the 
Laurentian syenite. Between the quartzites were beds of a dark fine-grained hornblendic 
quarizose gneiss, capped by the syenite. At Indian Harbor, about thirty miles north of 
Tub Harbor, and on the opposite side of Hamilton Inlet, these same rocks appear. These 
rocks occur also at Sloop Harbor, rising two hundred feet high, and are capped by syenite, 
which is very pale in color, with particles of black hornblende. Here, as at Tub Harbor, the 
qnartzite at the point of contact with the syenite becomes a dark gneiss. The Esquimaux 
Islands which lie off this coast, are composed of the light colored quartzite which here seems 
to assume the character of a true gneiss. At no point w as I enabled to observe whether 
these quartzites rest imconformably upon the older Laurentian gneiss, though strongly 
inclined to think so.^ 

Invariably accompanying these rocks is a dioritic trap of a peculiar mine ralogical charac- 
ter, occurring in overflows of a peculiar physiognomy, and upheaved in a direction at nearly 
right angles to that of the Laurentian dykes, thus following the general northwesterly 
trend of the Atlantic coast of the Peninsula. 

This rock differs from the hard fine-grained trap at Henley Harbor, in being coarsely 
porphyritic. It is composed of large crystalline masses of hypersthene and labradorite, 
this last being of a dark smoky color, and precisely such as described as occurring in the 
hyperite of Square Island. It seems to follow that this porphyritic trap is the result of the 
refusion of the anorthosite rock, which must consequently underhe this Domino quartzite. 
This is an argument for the unconformable bedding of this quartzite upon the lower 
Laurentian gneiss, w^hile this trap rock is evidently of the age of the former quartzose rock, 
which it has somewhat disturbed. The Isle of Ponds is largely composed of these trap 
hills. Huntington Island is a large mass of trap. Tub Island, as its name betokens, is a 
peculiar, truncated cone of trap, resembling an inverted tub. These trap overflows extend 
northward to Cape North, which is a lofty headland of trap capping the gneiss, and thus 
adding very materially to the elevation of this, as of all the other numerous gneiss 
promontories which run out from the main land. Occasionally an island is seen half black 
and half white, one side being composed of the dark trap rock, and the other of the light 
colored quartzite. Such is " Black and White," a very prominent island near ^^ Indian 
Tickle," a harbor at the northern side of Hamilton Inlet. Here are some remarkable 
dykes which ascend the gneiss hills in huge irregular zigzag crests, often crossing each 
other at right angles. 

Beyond this point the Laurentian gneiss again appears, and forms the high bold shores 
extending to Hopedale, rising in the interior into lofty imposing mountains on whose tops 
lie patches of snow. 

Among the erratic rocks at Domino Harbor were some which show that in the interior 
are beds of jasper and chert. There occurred several small boulders of jasper and gneiss. 
The jasper was pale green, banded and striped by darker shades of green, while the 

1 The Canadian (ieologbts likewise state that tlic strata of on lilted LaurentiaTi rocks; it in aa yet a matter of liypotb- 
the BuroDiaa system have not been ol>3t:rvc(I resUivg directly esla. 
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irregularly alternnting bands of syenitic gneiss appeared to be an altered qunrtzitej as it 
was found under a glam to be largely composed of a fine granular quartz rock, with a little 
flesh colored and white feldfipar, and minute particles of hypersthene. 

Several boulders of chert occurred at Tub Island. This was a very tough compact 
silicious rock, lineated by fine veins of quartz. It weathers to a dull chalky white. 

It is most probable that these rolled stones were borne down from the interior by glaciers, 
but the chert pebbles may have been borne on floating ice from Frobisher^s Bay, as Mr. 
Hall notices such rocks as being abundant there. At Tub Island 1 was showTi specimens 
of magnetic iron ore, which were brought from ** Cartw^right's Tickle," a few miles toward 
the main land* It occurred in veins half an inch wide. 

Should further search prove the existence, in connection with this quartzite, of beds of 
a true conglomerate, which w^e should look for in the interior, and of the presence of copper 
ore in connection with the quartz veins near the trap rock, the identity of this formation 
with the Huronian rocks of Canada and similar roeks in Sweden would seem satisfactory; 
and if proven, will be interesting not only to the geologist, but be of practical value in 
the search for ores on this coast 

Quaternary Fobmation. 

In studying the drift phenomena of Labrador as compared with those of the temperate 
zone, we shall at the outset find ourselves disappointed in our anticipations as to their 
relative development. In a region which has evidently been exposed to the most iutense 
action of glaciers^ prolonged over a period vastly longer than in Canada or New England, 
we have surviving this period of denudation and wasting away of the surface, but few drift; 
scratches remaining on any exposed surfaces below a height of 500 feet above the sea ; 
and superficial deposits which are reduced almost to a minimum as compared with those 
of the temperate zone* 

In this absence of drift and more recent deposits, the Labrador plateau agrees exactly 
with all mountainous districts, above the level of most deciduous trees. We are to look 
to the lowlands about their base for the debris and drift borne down by streams or glaciers 
from the mountain centres. The Labrador plateau has been greatly denuded. Its highest 
mountains have been truncated, and their peaks sliced off by the denuding agent as if by 
a knife. The quartzites of Domino have lost at least 300 to 400 feet of their comparatively 
soft strata, as evidenced by the lofty trap hills which now rise above the strata of altered 
sandstones. The trap is as firm and hard at the top of the overflows as at the base. The 
loose material resulting from this long continued denudation is not now found in the 
interior or on the coast of Labrador, except in very small quantities. It was evidently 
conveyed southwards by icebergs and floe or shore-ice, and fornis the bottom of the St. 
Lawrence Gulf, and the banks and shoals southward. In most subarctic and all arctic 
lands the soil is but a few inches deep. 

In all temperate regions the superficial deposits have been characterized by Prof. Desor' 
to be ** a succession of rocky hills and drift plateaus or valleys, which can be traced to the 
highest elevation of the country, near the dividing ridge, each following plateau or valley 
being commonly at a higher level than the preceding." This state of things obtains in 
Labrador, but there is an inmiense disproportion between the rocky hills and the drift 
deposits. We find no sandy plains or level tracts of glacial drift, or marine clays, distributed 

' Foater and Whitney's Report on (he Oedoqy of Lake Superior, 

a 
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at intervals from the coast to the interior. They take the form of occasional, isolated sand- 
banks and cliffs of clay, of slight extent, overhanging rivers, and which by their secluded 
and retired positions have escaped the general denudation by the Labrador current which 
must have pa^ssed over the lower levels of the Peninsula subsequent to the glacial epoch. 
In travelling in the interior we find ourselves walking, when it is possible to walk or 
climb at all, over the rocky floor of this inhospitable region^ smoothed in spots, though 
rarely striated by glaciers, but on the coast more generally mangled and torn hy the action 
of shore-ice and frosts, which have here showni a vast power. 

The Leda clays are uiostly confined to the head of retired bays^ or if in more exposed 
situations, lie between bold headlands. Those vast sand barrens of Canada and New England 
spreading into broad plains, are here represented by precipitous masses of sand hanging 
upon the steep mountain slopes. The traveller stumbles upon them in ascending the swift 
impetuous streams. 

The most abundant superficial deposits in Labrador are the ancient sea-beaches, which 
are found, according to Prof H. Y. Hind, at all levels to a height of 1200 feet above the 
sea, at a distance in the interior of one hundred and twenty-five miles from the coast. 
They are evidently altered glacial moraines. 

Glacial Epoch. Drift Since and rounded Rocks. The whole Labrador Plateau has been 
moulded by ice to a height at least of 2500 feet above the level of the sea. The gneiss 
mountains are moulded into large flat cones, often with a nipple-shaped summit; the sye- 
nites are either moulded into domes or into high conical sugar-loaves; the anorthosite sye- 
nite at Square Island occurs in high rude cones ; and the trap overflows accompanying the 
Domino quartzites form rough irregular bosses. Only at one point near the northern ter- 
mination of the Peninsula at Cape Chudleigh^ have the mountains by their altitude escaped 
the rounding and remodelling action of glaciers. These scraggy peaks, covered with loose 
square blocks detached by frosts from their slopes, remind us of the summits of Mount 
Washington in New Hampshire, and Mount Katahdin in Maine. In a sketch of the former 
mountains by Mr. Lieber^ as given in the '' Report of the Coast Survey ,*' the transition from 
the remodelled low mountains of the coast, to the " wild volcanic looking mountains " of 
the interior height of land, is very marked. Mount Bache, which was determined by the 
expedition to be 2150 feet high, was '^one of the smallest mountains." The larger ones 
are inaccessible. Those who have been upon the summits of Mount Washington or Katah- 
din will recognize liow well Mn Lieber s description of the summit of Mount Bache agrees 
with the physiognomy of the New England alpine summits : — 

" A second cause of the irregularity of surface here is to be found in the tremendous 
power of the frost of a Labrador winter, the influence of the heavy covering of snow^ and 
very probably also the former existence of glaciers, all of which we shall presently take 
occasion to discuss. 

" The effects of frost are manifested in a singularly forcible manner. The entire surface, 
where it is not too steep to enable debris to collect, is covered with broken masses of rock, 
cubes of ten feet and less .scattered in wildest profusion. Sometimes a patch of moss, the 
grass and heather of this country, fdls up the crevices, but generally we may look down 
into them far and deep without ever detecting the base upon which the rocks rest, hurled 
aloft, as they appear, by the hands of Titans. In scaling, in company with Mr. Venable, 
the summit of Mount Bache, on an occasion intended mainly for taking its altitude 
barometrically, we enjoyed the finest opportunities for studying this phenomenon* The 
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summit and sides of the mountain present few steep precipices, I speak comparatively 
only, and in reference exclusively tu Northern Labrador. Yet, scattered helter-skelter over 
all, and piled up in endless number^ the whole surface is covered with such loose rocks. 
The difficulties of locomotion may readily be conceived. In scarcely a single instance did 
we see the gneiss beds still in dlu^ and in only one or tw^o exceptions some giant wedge 
seemed to have driven them asunder. Yet none of the blocks were rounded. Attrition 
of no kind had influenced theui to any perceptible extent, neither had atmospheric in- 
fluences altered the color, hardness and composition of their exteriors; it was simply a 
wilderness of unchanged blocks of the gray gneiss. 

** There was a puzzle. Whence came these broken rocks? There was no higher spot 
whence they might have fallen. The slight protrusion of the uptilted beds of gneiss in 
siltty to which I have referred^ alone seems to have been permitted to remain for the purpose 
of instructing us. Clearly, that force wiiich had riven its beds asunder, no other than the 
frosty had broken the rest from their foothold and prepared them for removal by another 
coming into play at a later season ; the thawing do wn-gliding smiv. Many of the blocks w^ere 
probably but slightly removed from their original position, perhaps barely turned over or 
merely tbrced a little out of place. Yet the effect to the eye of the beholder would be as 
great tis if they had been transported hundreds of miles. 

** When we descended from the mountain we crossed over a broad patch of snow, deeply 
packed, (twenty feet deep^) which clearly taught us how the blocks were moved. In truth, 
this was a miniature glacier, and a regular moraine was piled up along its edges. It is 
impossible for us to form any estimate of the amount of snow which may fall per square 
foot in a whiter, but from the fact that such quantities were still remaining late in July, 
and certainly they never -altogether thaw away, we may reasonably infer that during its 
downward progress, either as snow or water, a tremendous force must be exerted, a force 
quite suflicient to account for the characteristic surface phenomenon just described." * 

Contrary to the statement of Sir John Eichardson in his "Polar Regions," both the 
accounts of Parry and the earlier arctic voyagers, and especially C. F. Hall in his "Arctic 
Eesearches/' prove that on the northern edge of the American continent, and as low down 
as lat 62"*, and upon hind rising between 1000 and 2000 feet above the level of the sea, 
there is a mer de glace of vast extent, discharging glaciers into the sea which present ice- 
fronts 100 feet high. 

Parry, in his second voyage, (p. 12), states tliat on the north side of Hudson's Straits, 
after passing by Resolution Island, there " is a smooth part of the land rather higher than 
that in its neighborhood, and for an extent of one or two miles, completely covered with 
snow. The snow remains upon it, as Mr. Davidson informed us, the whole summer, as they 
find the land presenting the same appearance on their return through the Strait in the 
summer. This circumstance, which has obtained for it the name of 'Terra Nivea* upon the 
charts, I do not know how to account for, as the height of the land above the level of the 
sea cannot certainly exceed a thousand feet" 

Mr. C, F, Hall, during his residence in Frobislier's Bay, had excellent opportunities of 
observing during all seasons of the year both ends of the Kingalte range of mountains on 
* Meta Incognita' w4aeh support this mer de glace^ which he named the Grinnell Glacier, 
and which on the coast annually discharges icebergs from its streams. He describes it as 
being two miles long, starting from a sea of ice which extended many miles N* W. and 

1 Loc. cU,^ p, 406. 
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S. E., reaching across the peninsula of Meta Incognita, nearly to the straitai which divide 
Frobisher's Bay from Hudson's Straits, Mr. Hall states thnt '^ from the information I had 
previously gained, and the data furnished me by my Innuit companionj I estimated the 
Grinnell Glacier to be fully one hundred miles long. At various points on the north side of 
Frobisher Bay between Bear Sound and the (Countess of Warwick's Sound, I made observa- 
tions by sextant by which I determined that over fifty miles of the glacier wa^ in view 
from, and southeast of, the President's Seat A few miles above that point the glacier 
recedes from the coast and is lost to view by the Everett chain of mountains ; and as 
Sharkey fan Esquimau] said, the ou-u-e4oo (ice that never mehs)^ extends on W€S-Be4oo-ad4oo 
(far, very far off). He added that there were places along the coast below what I called 
the President's Seat, where this great glacier discharges itself into the sea, some of it in 
large icebergs. 

^ From the sea of ice down to the point where the abutting glacier was quite uniform in 
its rounding up, it presented the appearance, though in a frozen state, of a mighty rushing 
torrent. The height of the discharging face of the glacier was 100 feet above the sea."^ 

Given, as stated below, the rise of the Labrador peninsula only 600 feet above its present 
level, and we must have had during the glacial period most extensive glaciers fed by broad 
seas of ice resting on the table-lands, reaching above the line of perpetual snow ; as only 
120 miles northward of Cape Chudleigh we find the snow-line reaching as far down aa 
1000 feet, or thereabouts, above the sea level We are inclined to doubt the accuracy of 
Parry's estimate of the height of these table-lands, as the height of Mount Bache is over 
2000 feet, and it just reaches the lowest limit of the snowline, which in Greenland is 2000 
feet above the sea. 

Owing to the extensive weathering of the rock, glacial grooves and scratches occur very 
rarely, I doubt not they will be found abundantly after ascending 500 to 800 feet from 
the sea level, for below this point the action of the waves and shore-ice has obliterated 
both strias and loose drift. We have good evidence that an enormous glacier once filled 
the great fiord, Hamilton Inlet, which at its mouth is forty miles broad. Peculiar lunoid 
furrows were observed on the northern and southern shores about forty miles apart, which 
would seem to justify the conclusion, that the glacier was of that breadth where it descended 
into the sea. The best examples of these lunoid furrows occurred at Indian Harbor on the 
northern shore of Hamilton Inlet^ near the fishing estabHshment of Mr. Norman. This 
harbor is a narrow '^ tickle " or passage, where the Domino quartzites, very smoothly 
worn and polished, are capped by trap overflow's, and run under the water to the depth 
of thirty feet, forming a polished and smooth bottom to the harbor The marks occur about 
twenty-five feet above the water's edge, and below the line of lichens which are kept at 
a distance by the sea spray. 

These crescent shaped depressions which run transversely to the course of the bay, were 



t J. F. Caiiipb4jH, who vbitcd tliia coast iq 18G4^ states in 
his work entitled ^^ Fro?t and Fire/' that at Indian Island^ lat. 
530 30' •* the atriffi pointed into Davis* Straits at a b*ijf;lit 
of 400 feel aboTe the sea ; at Red Bay, in the Straita of Belle 
lale, they aimed N, -16^ E. at the sea level." 

At Newfoundland^ about St. John\ *Hbe striae whi<di were 
found were near the coaat^ and seem to indicate larije land- 
glaciers movin<T seawards. At St* John's the mark^ ron over 
the Signal Hill, 540 feet high, frotn W. and N* 85° \V- cast- 
wards* at Harbor Grace, from S. 76"^ W. down the baj' north- 



eastwards j at the head of Conception Bay they fill a large 
hollow, overrun hills, and point from vS. 15'' W, northwards. 
Vast terraees of drift stretch alon^r the biise of rounded bills 
at the head of Coneeplion Bay, at Harbor Grace, and at Old 
Purlican, near tht^ end of ilie bay, aixty iiiilesofl* At the head 
of the bay most of this drit't seems to have eome frmu the hills. 
Op]>osite to jrranite hills are numemiis blocks of granite; 
opposite to sandstone and slate hills, sandstone and slate 
bonldenj abound." — Frost and Firt^ iL I860, p. 240. 
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Itom five to fourteen inches broad by three to nine inches long, and about an inch deep 
vertically in the rock. Their inner, or concave edge, pointed southwest, the bay running in 
a general S. W. and N. K direction. They were scattered irregularly over a surface twenty 
feet square. When several followed in a line, two large ones were often succeeded by a 
couple one quarter as large, or vice versa. Also at Tub Harbor on the southern coast of this 
bay, similar markings, but less distinct, occurred about the same distance above the sea, 
and on a similar polished quartzlte. These agree precisely with the " lunoid furrows " of 
Mr, DeLaski, as observed by htm in great abundance on Isle au Haut, in Penobscot Bay, — 
specimens of which he has deposited in the Museum of the Portland Society of Natural 
History. 

These were the only glacial markings I observed. It should be noted that Mr. Jukes, 
in his " Geology of Newfoundhmd " states that he never observed any glacial striae during 
his explorations on that island. They were observed in abundance by Professor Hind 
about fifty miles from the mouth of the river Moisie, where occurred " gneiss terraces five 
in number, the highest being about 1000 feet above the sea, and backed by a stunted birch 
and spruce-clad mountain^ some 800 feet higher still. The sloping sides of these abrupt 
Bteps are rounded, polished, and furrowed by glacial action. Cuts half an inch deep, and 
an inch or more broad, go down slope and over level continuously* Rounded and water- 
worn boulders are perched here and there on the edge of the uppermost terrace. These 
strange memorials of the drift begin to be more common.*' — p. 133. 

Fine examples of rounded and embossed rocks occurred at a bay situated a few miles 
to the westward of Little Mecatina Island. Here the numerous islets of syenites assume 
a low dome-like shape, whose shores descend to the water's edge by a gentle slope, and 
are so smooth and polished that one can with difficulty descend them when wet, without 
slipping. 

On the southern coast the eminences all present their longer slopes to the northward, 
and their lee sides descend seaward and southward in sudden falls and slopes. On the 
contrary, on the eastern and Atlantic shores the sioss or struck sides look w^estward, and 
the lee side is on the eastern side of the hills, thus showing that the denuding and 
abrading agent moved downwards from the top of the water-shed, — that is always nearly 
parallel to the coast. 

About Cape Chudleigh the hills and rocks are shown by Mn Lieber*s drawings to have 
been rounded and moulded by ice to a height corresponding to that of Mount Bache, as 
noticed above. 

Disiribution of Boulders. The whole surface of the country is strewn thickly with boulders. 
After ascending five or six hundred feet above the level of the sea, and penetrating into 
the interior, their presence is especially marked. Near the shore they are rarely seen, 
being covered by vegetation. We must look for them about the edges of ponds and along 
the banks of the rivers, and especially in raised beaches. I am also inclined to think that 
their abuudance near the coast is greatly lessened by their having been carried oflT by shore 
ice into the sea, and there rearranged into submarine beaches. 

No loose, single boulders scattered over the surface of the country were seen on the coast 
from Mecatina to Square Island, They only occurred as stated above, along the courses of 
rivers, by ponds, and rearranged into beaches. But w^e first saw" them on a hill, estimated 
roughly to be 1000 feet high, a few miles north of Cape St. Michaels, at Square Island, 
where they lend a new feature to the landscape. At this level they were strewn sparsely 
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upon the tops of the surrounding hills. One was about fifteen by forty feet in size. A 
large proportion were well rounded^ while others were angular. The greater proportion 
were of syenite, a few small ones were of greenstone. 

Northward of this locality I did not have an opportunity of ascending the mountains 
above the level of the ancient coast line. 

Professor Hind likewise found very few boulders at a distance from the bed of the Moisie, 
for a distance of fifty miles from its month. But on ascending the water-shed, and penetrat- 
ing farther inland they everywhere grew more numerous. A few miles beyond " Burnt 
Portage " on this river, " huge blocks of gneiss, twenty feet in diameterj lay in the channel 
or on the rocks wliich here and there pierced the sandy tract through which the river 
flowed ; while on the summits of mountains and along the crests of hill ranges they seemed 
as if they had been dropped like hail It was not difficult to see that many of these rock 
fragments were of local origin^ but others had travelled far. From an eminence I could 
discover that they were piled to a great height between hills 300 and 400 feet high, 
and from the comparatively sharp edges of many, the parent rock could not have been 
fardisUnt"* 

Also at Caribou Lake, an expansion of the same river, he states, "the long line of 
enormous erratics skirting the river looked like Druids' monumental stones ; for in many 
instances they were disposed in such a manner as would almost lead one to suppose they 
had been placed there by artificial means/*— p. 229. 

Of this same expedition Mr. Cayley has published an account in the " Quebec Transac* 
tions/' where we have the statement of this observer that boulders are very thickly strewn 
over the surface and on the summits of mountains 2214 feet high, and situated one hun- 
dred and ten miles from the coast, being near the head waters of the Moisie. ^' Immense 
numbers of boulders had for the last few miles strewn the sides of the mountains, in some 
cases almost seeming to make up the very mountains themselves ; there being this differ- 
ence, that whereas the rock itself i/i siium granitic^ the boulders in every case are of gneiss.'*^ 

Nowhere did I see on the coast of Labrador any deposits of the original glacial clay, 
or ^ unmodified drift." Upon the sea-shore it has been remodelled into a stratified clay, and 
the boulders it once contained now form terraced beaches. Professor Hind, however, notices 
the occurrence of *' drift clay, capped by sand " in precipitous banks rising seventy feet 
above the level of the Moisie River^ twenty miles from its mouth. 

Before giving an account of the marine clays and their fossils, which should naturally 
come in at this place, I would draw attention to the numerous raised beaches that line 
this coast 

liaised Beaches. Some of the finest examples of raised beaches and rock-shelves repre- 
senting ancient coast lines, about 400 feet above the present coast line, are seen in the 
lowest Silurian rocks on both sides of the Straits of Belle Isle. The following notes and 
sketches were made while coasting along the northern shore, which rises in high sandstone 
and gritty bluffs, contrasting in their regular water-worn outlines most strongly with the 
peculiar swelling curves of the Laurentian gneiss which rise near Bradore, according to 
Bayfield's measurements, 1200 feet above the sea,^ — ^or the jagged, rough and hummocky 
outlines of the rude syenitic hills, which rise 400 feet above the sea. At Anse au Loup, as 

1 Loc. ciLt p. 227. Also, Quart. Journ. GeoL Soc, Jan. 20^ 1864, p. 122, On suppc^d Gbcial Drift m the Labrador 
Peninsulai &c. 
« Up tbe River Moisie, loc. ciL^ N* S.» vol i. p, 88, 
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seen from one half to one mile from the shore, the land rises on the west Bide of the bay in 
three very regular terraces (Fig. 1, A), the lower of which is covered with debris. On the 
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FrouRE 1. 
Terraces at Anse sia Loup^ (A) (6) and (C) looking ei5tw&rd at the N. £. end of Iht Lower Stlarian formmtion. 

east side the land is much more irregular^ descending in buttressed steeps hke the Palisades 
n the Hudson, though far exceeding them in height On the east point are five terraces 
on the N. W. side with heavy buttresses, and beyond four terraces come in sight (Fig, 1, B). 
The strata here are nearly horizontal, dipping under the Straits at a very slight angle. At 
the eastward termination of the formation are again seen five very regular terraces (Fig. 1, 
C) running out in a long low point, beyond which rise the syenite hills. At Blanc Sablpn 
ve terraces are very distinctly marked^ the second of which is the highest ; and there is 
a beach of huge boulders very regularly packed by the action of the waves, as observed 
by Admiral Bayfield. 

Tn Chateau Bay and Henley Harbor are some fine examples of ancient sea margins. 
They occur in recesses in the shore which have been sheltered from the denuding agency 
of the waves and strong arctic currents, which have swept around this bend in the coast 
with great power. The most plainly marked example forms the eastern shore of Henley 
Harbor, being the western shore of Henley Island. This beach, which is 180 feet high 
above the water levels is composed of three well-marked terraces, which become steeper 
as we go from the bottom to the top. The upper terrace begins at the base of the basaltic 
columns capping this island, and is covered at its upper edge with the debris from this 
mass of trap. The two lower terraces at the northern end of the island present a delta-hke 
expansion facing the northwest On these terraces, which are destitute of the usual covering 
of moss and Empetrum, can be most distinctly seen the windrows of pebbles and gravel 
thrown up by the retreating waves. A continuation of this beach is seen on Castle Island 
just south. 

On the eastern side of the same island is a beach of the same height, but much steeper, 
as it directly faces the ocean, and more irregular than the one just described, as its sur- 
face is broken by jagged masses of syenitic rock which protrude through it, and by large 
masses of trap which have fallen from the cliffs above. 

North of Henley Island is a broad flat beach consisting of two low terraces, on the upper- 
most of which, and commanding the harbor, are the ruins of an old fort built during the 
last century. Also on the mainland near the head of the bay are situated in bights in the 
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shore, three low beaches, each composed of two terraces, overgrown with vegetation. 
Tliey are all apparently of the same height, and correspond in height with that of the 
second beach or terrace on Henley Island. On the east side of Pitts Arm is another similar 
beach, and still another at the head of the bay on the west side of the stream emptying 
into this bay. Upon this latter beach are large boulders, often two feet in diameter. 
Across the bay from Henley Island is a lofty steep beach sloping towards the east, and of 
the same height 

It is an important fact that the present contour of the coast from the sea level to a 
height of about 500 feet also extends to at least fifty fathoms, or 300 feet below the surface 
of the water* Such we found to be the fact in dredging for a distance of nearly 600 miles 
along the coast The jagged nature of the rocky terraces at Strawberry Harbor, so 
interesting a feature in the coast scenery, extends at least to a depth of 240 feet, a few 
rods from the shore, as in anchoring with the kedge anchor, it would drop on to a rocky 
shelf, and then drag and fall twenty fathoms lower on to another syenitic shelf; such a suc- 
cession of rocky terraces we have no doubt extended much farther below the point sounded 
by our ship's lead. 

Again, dredging was carried on off Henley Harbor on a pebbly bottom 300 feet below 
the surface which formed the continuation of the same beaches which rose some 200 feet 
above the sea level. It follows from this that as both the jagged rocks and submerged 
beach must have formerly formed a coast line, the land once stood at least 300 feet higher 
than at present, and it is more than probable, much higher. Such an elevation would have 
produced the most important modifications of climate, lowering it greatly, bringing the 
snow line further down towards the coast, and must have led to a great accumulation of 
the snow and land ice. 

At the settlement in Chateau Bay is a remarkably steep beach, which ascends half way 
up the side of the hOl, which is about 500 feet high. It is composed of large boulders very 
closely packed in layers, without any gravel to fill up the interstices, and slopes to the lefVel 
of the water at an angle of at least 40^", being the steepest beach I saw on the coast It 
consisted of two terraces, the lowest almost precipitous in its descent. This beach, when 
below the level of the sea, was evidently exposed to the action of the powerful Labrador 
current which piled these huge water-worn rocks into a compact mass which served to 
resist the waves, while the coarse gravel and sand were borne rapidly away farther out 
to sea on to lower levels. It is a general ride that all beaches on this coast with a northerly 
and easterly exposure to the open sea, are much steeper, and composed of much coarser 
materials than those in more sheltered situations. 

At Domino Harbor are beaches more than 100 feet high, and in sailing up the Sound 
which lies between the mainland and the numerous islands that line this coast, twelve 
beaches were seen rising 40 to 150 feet above the level of the sea, and composed of two 
or three terraces. 

In Sloop Harbor, twenty-five miles south of Cape Harrison, is a noble shingly beach 
nearly 200 feet high on the south side of the harbor, consequently facing the north, 

Thomas Bay, which lies about thirty miles south of Hopedale, afforded, along both of its 
shores for thirty miles from the sea, fine examples of raised beaches, composed for the most 
part of three terraces. High beaches also occurred at Hopedale. The Mission House and 
buildings belonging to this Moravian settlement, also rest upon raised gravelly beaches, 
which aflbrd soil deep enough for gardens and cemeteries. 
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It IS to be regretted that from want of time and proper instruments we were unaUe to 
measure the heights of these beaches and their respective terraces. Those given are 
simply approxiniativej with the exception of the one noticed as occiuTing upon Ilenley 
Island. The mass of basalt w^as rudely measured by Lieut. Baddeley, and estimated to be 
255 feet high. The terraces rise to the base of the pillars, w^hich he estimated to be 180 
feet above the sea, 

I believe it will ultimately be found that all these beaches rise above the present level 
of the sea at uniform lieighiSj and will be found generally to agree in this respect with 
similar beaches in the St. Lawrence River and the coast of the British Colonies and New 
England, after making due allo^vances for local oscillations of the land. At Chateau Bay 
it could easily be seen that all the terraces composing the different beaches were of 
the same height; and, so far as memory would show, in the absence of actual measurement^ 
all those beaches observed farther northward presented terraces which very generally 
corresponded in height with those of Chateau Bay. 

I am informed by Captain Ichabod Handy of New Bedford, Mass., wdio has spent sev- 
eral years in Hudson's Ba}' engaged in the w hale fishery, who is a close observer, and has 
coasted in a whale-boat the whole shore from Nain to Resolution Island in lat. 62'^, that 
there are several very high raised beaches near HebroUj and also near Nain^ one of which 
he roughly estimated to be 300 feet high. He observed that the beaches north of Nain 
increased in height. There were also beaches on Button Island. He noticed one on 
Resolution Island, about 200 feet high, which w^as composed of three terraces. On the 
Lower or East Savage Island he described to me a plain of soft clay elevated fifty feet 
above the sea, into which '^'hc sank knee-deep,*' and perceived in it numerous ^* clams and 
mussels,*' and also the skeleton of a whale, the '^'boar-head** whale, [Balaena boojjs) stranded 
upon the surface. This ancient sea bottom was flanked by a raised beach from thirty to 
forty feet in height 

At Sir Thomas Roe's Welcome, he describes the beaches as being higher than any 
observed southwards, and he also noticed clay-banks^ containing shells, raised above the 
present level of the sea. 

Prof Hind has noticed some remarkable beaches far in the interior of the southern pnrt 
of the Peninsula, and at a great height above the present level of the sea. Though this 
author does not refer to their rearrangement by the currents and waves of the sea, his 
description of the immense deposits of rounded and water-worn boulders, agrees precisely 
with similar raised beaches both upon, and a mile back from, the coast, observed by myself, 
where they are covered by moss and Empetrum, or stunted spruces. At ^* Burnt Portage," 
upon the river Moisie, one hundred miles from its mouth, and 1857 feet above the level of 
the sea, this author describes a ^ hill of boulders or erratics, all w^ater-worn and smooth, 
without moss or lichen upon them, and piled two or three deep, and, for aught you know, 
twenty deep.'* . . . '^The well-worn masses of all sizes^ from one foot to twenty feet in 



diameter, and from one ton to 10,000 tons in weight, arc washed clean." 



*' I could 



I without difficulty see three tiers of these 'travelled rocks/ and in the crevices the charred 
roots of trees which had grow^n in the mosses and lichens which formerly clothed them." 

Another feature of great interest in this connection are the rocky terraces or steps which 
have been hewn out of the solid rocks along the coast for a heiglit of 500 feet above the 

[present level of the sea, and mark the oscillations of the old coast line ; and, as there occur 
in the interior of the country 1000 feet above the present coast line, similar lines of erosion, 
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they present the best evidence we have, to determine bow far above its present level the 
glftciiil sea stood. These rock terraces could only have been formed so folly as seen here 
during a vast period, and the ice-foot of Dr. Kane, to which their formation is probably 
due, must have remained on the shore during the entire year. Fine examples of similar 
terraces are described and figured in Kane's '^Explorations/' Vol ii. p. 81. At various 
points along the coast the joint action of frost, the waves, and floating ice, can even now 
be seen building up these steps in the slopes of trap and syenitic rocks, by taking advan- 
tage of the jointure and cleavage planes which cross at nearly right angles. At Straw- 
berry Harbor the syenitic rocks have broken off into huge cubical blocks of many tons* 
weight. The rock abounds in cracks and fissures, into which the ice has entered w^edge- 
like, and burst them asunder, while the fragments have been borne away by shore-ice« 
Thus for a height of 500 feet the shore consists of a series of steps ten to thirty feet 
high, forming broad shelves on w^hich the sea-birds build, and where a little vegetation 
lodges. Where the shore consists of trap rocks, as at Domino Harbor and Tub Island, 
the steps are much smaller and more numerous. At Domino there are regular steps 
in the quartzites, which lend a very peculiar feature to the shores of the harbor, as at a 
little distance the rocky slopes descending by hundreds of steps to the water, appear 
like a lofty beach of boulders. At Sloop Harbor these rocky steps are of vast extent, 
their tops shelving inland, and in profile the rocky promontory presents a strange serrated 
outline when viewed fi'om the sea. The lofty sugai^loaf syenitic island a few miles south 




FiCitJitK S. 
View juit nonti of Sloop Harbor, Kyncflrrarbiick Bay; (A) pncii^a terra cc«, 500 to 800 feet hiRh; (B) railed beach at 
tbfl head of a small hay; (C) a hcadUnd of Domioa qimrt»ito ( ?} iutereected by trap dykea. 

of Hopedale, noticed previously, and which is 700 feet highy has its surface divided into 
four terraces of rock, which reach two- thirds of the distance up its sides from the water, 




Fioums S. 

Rock terracea on a conical prom on lory near Hopedale^ Labrador. 



thns aflbrding a means of estimating the dilTercnt heights at which the land paused in its 
oscillations upwards, Wc must again refer to Mr. Hind's work for an account of similar 
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rocky terraces in the interior of the Peninsula. Near the '* Lake where the land lies," 
he describes the gneiss hills as rising in *^ gigantic terraces" He likewise speaks of *^ gneisa 
terraces five in number, the highest being about 1000 feet above the sea/* and he states 
that the sloping sides of these abrupt steps are rounded, polished, and furrowed by glacial 
action.^ 

Mr. Cayley has described them also qnite fully : *' Wc now made the fifth portage, [fifty 
miles from the mouth of the river, and 370 feet above the level of the sea,] where wc first 
met with some curious natural steps or terraces, which were continually repeated on our 
march. They were usually five or six in number, averaging three or four feet in height ; 
the distances between each rather irregular, just affording room enough to take two or 
three paces, and their surfaces presenting the appearance of having been artificially con- 
structed. They were of the common dark hornblendic gneiss, and ran in a general north- 
east and southwest direction." * 

No glacial striae upon these terraces were observed near the shore. It is evident that 
this process of terracing the crystalline rocks by frosts and shore-ice began during the gla- 
cial epoch. At present we must assume that the strisD found by Professor Ilind upon these 
rocky steps far inland were graven by angular stones frozen into the bottoms of glaciers, 
for we find no such marks at present upon those now upon the coast, which shows how 
insufficient is the action of floating shore, or floe-ice, or grounded bergs even, in striating 
80 regularly these hard crystalline rocks. 

We saw a good example of rocks polished by the ice and waves at Gore Island Har- 
\hoTf a point westward of Little Mecatina Island. On the faces of several cliffs forming 
perpendicular walls facing a narrow passage into which the waves rushed with great 
force in the calmest days, the sea-wall was smoothly polished and water- worn for ten 
feet above its shoredine, while above, the face of the cliflf was roughened by the action 
of frost. 

Upon this coast, which during the summer of 1864 was lined with a belt of floe-ice 
and bergs probably two hundred miles broad, and which extended from the Gulf of the St 
Lawrence at Belles Amours to the Arctic seas, this immense body of floating ice seemed 
dirccilf/ to produce but little alteration in its physical features. If we were to ascribe the 
grooving and polishing of rocks to the action of floating ice-floes and bergs, how is it that 
the present shores far above (500 feet), and at least 250 feet below the water-line, are 
often jagged and angular, though constantly stopping the course of masses of ice impelled 
four to six miles an hour by the joint action of tides, currents and winds ? No boulders, or 
gravel, or mud were seen upon any of the bergs or masses of shore-ice. They had dropped 
all burdens of this nature nearer their points of detachment in the high Arctic regions* 
The bergs all bore evidence of having been repeatedly overturned as they were borne along 
in the current The floe-ice was hummocky, which is a strong proof of its having come from 
open straits in the polar regions, the masses looking as if having been frozen and refrozen, 
jammed together, and then piled atop of each other by currents and winds long before ap- 
pearing upon this coast ; while the bergs exhibited old water-lines presenting diflerent 
angles to the present water-level. The only discoloration noticed was probably caused by 
seals resting upon and soiling the surface. One boulder was noticed by a member of the 
party resting upon an iceberg ofi'Cape Harrison in August. 

This huge area of floating ice, embracing so many thousands of square miles, was of 

* Loc, cil., p. 133. ^ Up the River Moiaie, toe, ck.^ p. 82. 
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greater extent, and remained longer upon the coast, in 1SG4, than for forty years previous. 
It was not only pressed upon the coast by the normal action of the Labrador and Green- 
land currentvS which, in consequence of the rotatory motion of the earth, tended to force the 
ice in a southwesterly direction, but the presence of the ice caused the constant passage of 
cooler currents of air from the sea over the ice upon the heated land, giving rise during 
the present season to a constant succession of northeasterly winds from March until early 
in August, which farther served to crowd tlic ice into every harbor and recess upon the 
coast. It was the universal complaint of the inhabitants that the easterly winds were 
more prevalent, and the ice " held " later in the harbors this year than for many seasons 
previous. Thus the fisheries were nearly a liiilure, and vegetatioti greatly retarded in its 
development. But so far as polishing and striating the rocks, depositing drift material and 
thus modifying the contour of the surface of the present coast, this modern mass of bergs 
and floating ice effected comparatively little. Single icebergs, when small enough, entered 
the harbors, and there stranding, soon pounded to pieces upon the rocks, melted, and dis- 
appeared. From Cape Harrison in lat. 55 " to Caribou Island was an interrupted line of 
bergs stranded in eighty to one hundred or more fathoms, often miles apart, while others 
passed to the seaward down by the eastern coast of Newfoundland, or through the Straits 
of Belle Isle, 

Secular Rise of ike Land, From all the indications noticed casually by us, such as the posi- 
tion of beaches apparently very recently raised above the sea-level, so as to be just beyond 
the reach of the waves, the land is slowly gaining on the sea. The Eev, C, C. Carpenter, 
missionary at Caribou Island, in the Straits of Belle Isle, also informs me that this is his im- 
pression gained both from his observations and iuforraation given by the settlers. To this 
last source Mn J, F. Campbell is indebted for the statement in his ^^ Frost and Fire," that 
the coast of Labrador is slowly rising. 

liiver Terrace Pcrhtl Owing to the great denudation of all drift material, and the hilly 
character of the country, we find no broad terraced river valleys, such as characterize more 
temperate regions. On the contrary, the rivers are a succession of ponds, connected by 
rapids, where the stream plunges from one rocky terrace to the next one below, taking 
the direction of natural ravines. Though the volume of these rivers during the Terrace 
epoch, or period of great rivers, may have been greater thnn now, as evidenced by a few 
small terraces upon their banks, we have no evidence that they ran in much wider channels 
than at present, owing to the great height of their banks. 

• Led A Clays. 

Their oceiirrence in Labrador. — At the mouth of Salmon River, a small stream flowing 
into the Straits of Belle Isle three miles east of the mouth of the Esquimaux Eiver, 
occurred a clay-bank about ten feet high, and situated just above high-water mark, 
which was dark blue and free from boulders. It contained in abundance Ajmrhais 
accideutalisj JSerripes ffronlandicam. and Cardimu Haf/esH, 

This deposit of clay is of more recent age than the deposits noticed below, as it was a 
few feet higher, and situated more inland. It undoubtedly rests upon the lower fossilife- 
rous gravel beds, though I did not see the point of contact. 

The most important deposits occurred at Caribou Island at the mouth of the Straits of 
Belle Isle, at Pitts Arm in Chateau Bay, and at Hopedale. They consisted of sandy clays 
and a coarse gravel found between tide marks, and extending beneath the water. Should 
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e present banks now lying off the coast be raised and exposed to view, we would have 
an identical deposit. AH the stones and pebbles of this ancient sea-bottom, finely ex- 
posed at Hopedale, are covered with niiUipores and polyzoa ; the Mya truncata still 
remains perpendicular in its holeSj and the most delicate Bbells with their epidermis still 
on, are unbroken, and their valves often united by the ligament The delicate Myrio- 
zoum has preserved it^ fine markings nearly as perfectly as in specimens dredged at 
the present day, and the cases of the delicate Spiochaetopterus are still preserved. It is 
evident that this deposit has slowly and almost imperceptibly risen some 400 or 500 feet 
without any paroxysmal movement of the continent over an extent of coast some 600 
miles in length. 

This rise of the Labrador peninsula must have accompanied the rise of the Polar Re- 
gions, including Arctic America and Greenland, and in fact all the land lying in the north- 
em hemisphere. Many facts in the distribution of fossils in these glacial beds, and the 
present relations of these beds to deposits above and beneath them, tend to prove that 
the glacial epoch occurred simultaneoasly over all the Arctic Regions and the northern tem- 
perate zone, and that the submergence and subsequent rise of the continental masses and 
outlying islands, were synchronous in both hemispheres. Professor Haughton has summed 
up the evidence of such a rise from raised beaches and ancient sea-bottoms, in the Amei^ 
iean Arctic Archipelago.^ The researches of Dr Kane in the extreme north of Greenland 
enabled him "to assert positively the interesting fact of a secular elevation [480 feet] of 
the crust commencing at some as yet undetermined point north of 76 ""^ and continuing to 
the Great Glacier and the high northern latitudes of Grinnell Land/* Vol. ii. p. 81. 

We need not here allude to the similar oscillations in Northern and Central Europe to 
still greater heights above the present level of the ocean- 

At various points along the coast from Caribou Island, where they were abundant, to 
Hopedale, occurred in the drift gravel beds associated with the fossils, numerous pebbles 
and small boulders of a light silicious bedded limestone, which contained numerous Silurian 
fossils. Lieber mentions finding pieces of limestone on the shore of Aulezavik Island. 
There can be little doubt that these boulders were transported on ice from the Silurian 
basins in the Arctic regions on the west side of Baffin's Bay* Perhaps their origin may by 
future observers be traced to the Silurian limestones found at the head of Frobisher's Bay, 
by HalL Such fragments are not now to be seen on the floe-ice coming down from the 
north. 

A large proportion of the species mentioned in the following lists occurred in great 
abundance, and in a good state of preservation, so that they could be compared very 
satisfactorily with recent specimens dredged upon the coast. Most of the species, after 
careful and repeated comparisons with the recent examples, did not present any appreci- 
able difTcrences, In a few instances there were characters found by which the fossils could 
be distinguished from the recent shells of the same species, and those I have carefully 
enumerated. 



I ** McCliiTC found fihclU of tht3 Ct/prina islandka^ at the 
•ommit of the Coxcomb Raogo, in Baring Island, at an eleva- 
tion of 500 feet above the »ea levtd ; Captain Parry » also, has 
i^eoi'ded the occurrence of Venutt (probably Cijpr'ma idan- 
dicd) on Byam Martin's Ii^land ; and in the rccunt voyage of 
the " Fox," Dr* Walker, the surgeon of the expedition » found 




the following &ub-fo9sil ahella at Port Kennedji at elevationa 
of from 100 to 500 feet: Saxtcava rugona^ TciUna prozima^ 
Asfarie arctica (borcalis), Mija whlevaUemU^ Mya truncata, 
Cardium sp,j Buccinum undatum^ Acmea testudinaliit^ Balo' 
nu9 fjtddevaiiefhiuiJ' — Appendix to McClintocJ^i Narmtipe, 
Amer. edit, ji, 370, 
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Nidiipora polt/morpha Linn. This pltint occurred abundantly at Caribou Island. At 
Hoped ale it was profusely abundant, growing in large free masses or encrusting shells and 
stones. 

EuryechinuB drobachiensis Verrill ( Tozapneustes drobacMenm A. Agassiz. Echhms granulam 
Say.) Fragments of the shells and numerous spines occurred abundantly at Caribou Island 
and Hopedale. 

Lepralia Belli Dawson. Encrusting pebbles at Hopedale. One colony also on a shell 
The young cells were large, with crowded and sometimes perforate, granulated conical 
ovicells. The avicularia are situated either in front of the opening, or crowded to one 



side, and are two in number. Both old and young correspond precisely wHh a specimen 
received from Dr. Dawson. 

LepraUa pertusa Thompson. This species occurred on the shells of Bnccinum cretacettm. 
It agrees well with the large, oblong and coarsely punctate recent specimens. It is well 
figured by Dawson in the Canadian Natiimlkt and Gcolotfid, Feb. 1859, p, 15, fig, 16. 

Lepralia ciliala Johnst This form also occurred frequently with the preceding. The 
cells are convex, the avicularia are present, projecting over the aperture. The surface is 
punctate. 

CeUeporaria surctdaris Packard, Can. Nat Dec, 1863, p. 410. Occurred frequently on 
Lamellib ranch shells in large and thick masses at Caribou Island and Hopedale. 

Myriozoum subgracile D'Orbigny. (3Iillepora iruncaia Fabr., Faun. Groenl.) Fragments of 
the stems of this graceful species occurred abundantly at both localities, 

Hypoihi/ris psiifacea King. Perfect valves were found at Caribou Island, and others were 
given me which were reported to have been found three miles from the mouth of the Es- 
quimaux River. Other shells, such aa a Cardmm and Cardita borealisj also came from the 
same place, showing that they had been w^ashed out of a drift deposit on the river. This 
species was abundant at Hopedale, where the valves adhered by their ligament 

Peden islaudiem Linn. This was not common. Several ponderous valves, larger than I 
have seen elsewhere had the ribs united into groups of two or three, separated by sulci of 
equal width ; but in young and fragile subjects the ribs were equally distributed, and dif 
fered in no respect from the living young, or from those of the same age from the drift 
clays of Maine and New Brunswick. 

Yoldia myaUs Stimps. A specimen of YoMia arctica^ received from Dr. Liitken, approaches 
Y. myalis more than Y, sapotilh. It is, however, longer, and the lunule is not so short and 
deep as in Y, myalis. One valve. Hopedale. 

Leda mimda Moll. [Area mimda Fabr., Faun. Groenl) Caribou Island, rare. Common at 
Hopedale, 

Modiolana dkcrepam Moll One broken valve. Hopedale. 

Myillm edtdh Linn. Fragments of large valves were abundant, but young shells were 
uncommon. 

Cardium Hay em Stimps. Proc. Acad. Nat Sc» Philad. p, 581, 1862, This species occurred 
both at Hopedale and Caribou Island. 

Serripes ffronlandicm (Chemn.) Beck. Caribou Island, frequent Chateau Bay. 

Astarte Banksii Leach, Zool Beechy's Voyage [A. Warhami Hancock, Ann. Mag. Nat. Hist, 
vol. xviii,, 1846, p. 336, pi v., figs. 15, 16. A. liiehardsoni Reeve, Last of the Arctic Voyagers, 
iL App. A,fabuh Reeve. 1. c. ; A, Laureidianu Lyell ; A, cmnpressa Daws., — not of European 
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authors.) A fine series of specimens, recent and fossil, from Labrador, and fossil from Maine 
and the river St. Lawrence, has convinced me that the numerous variations of form which 
this species assumes, are of local origin arising from differences in habitat or age. Among 
a number of ^, Laureiiiiana Lyell, received from Montreal through the kindness of Dn Daw- 
son, are some thinner and more finely striated than usual, but 1 have recent specimens and 
also fossils from Labrador agreeing with them. The species varies in the length of the 
shell, and the form of the posterior end, but the shape of the anterior end, the sulci and 
the hinge characters, are in all the varieties very constant 

Very elongated forms are Hke A, Warhami Hancock, which we would consider as a syn- 
onym of this species. The varieties A, Biehardmm B.nd A,fabula have occurred in the same 
locality, at Dumplin Harbor at the mouth of Sandwich Bay, Labrador, where I have 
dredged them alive. 

Asiarle striata Gray. One specimen from Hopedale. It did not differ from drift sheila 
found at Brunswick, Maine. This shell, as it occui*s fossil, is thicker, more ponderous, 
more equilaterally triangular ; tjie beaks are directed more anteriorly, the teeth are 
much larger, and the lunule broader and shorter, than in A. Banksii 

Asturte compresm Linn, {A, elMpiica Brown.) Common in all the beds, but not so abun- 
dant as A. Banksii i 

Cardiia borealk Conr. Very abundant with the preceding. 

Macoma sabnlosa Morch, (Teliitia proxima Brown.) Of frequent occurrence, 

Cyrtodaria dliqua Daudin, Several valves at Caribou Island. 

Panopcea normgiea Sprengeh A perfect valve of this shell occurred at Caribou Island, 

Mya truncaia Linn* Both the short and common elongated varieties of this species ocr 
curred especially at Hopedale in great profusion, 

Saxicava arciica Desh. Large valves occurred in great profusion in all these beda 

Chiton mannorem 0. Fabr, Several valves were found at Hopedale. 

Teciura teshidinaUs Gray. One specimen occurred, encrusted with Nullipora. 

Zepeca cwca MtilL (P. Candida Couth. ; P, cerea Moller, Eeeve) ; frequent 

Cemoria noacM^ia Leach. {Diadora noactuna Gray.) Frequent. 

Margarita cinerea Couth, One specimen. Hopedale. 

Margarita varicosa MighL et Adams. Frequent at Hopedale and Caribou Island. 

TurrUelh erosa Couth. As numerous in proportion to the succeeding species as at present 
on the coast. 

TurritcHa reticulata Mighi et Adams. (2T tactea Moll) Profusely abundant in both places. 

TarriteUa aeicula Stimps. One specimen. Caribou Island, 

Aporrhais oecidentalis Beck, Several. Caribou Island, 

Zwiatia gronlandica Mull. Frequent* 

Natica dausa Sowb. Frequent 

Admete idridula Stimps. At Caribou Island. 

Beta robmta n. sp. [Plate vii., fig. 12.] No specimens of this species occurred at Caribou 
Island associated with the other species ; it seems quite rare, and has not occurred in a 
living state. Though very distinct from any of the other species, it might be mistaken 
for a very much shortened and thickened B. amerieana. It is much shorter and broader 
than B. americana; the whorls are five in number, angulated, giving the shell a well-marked 
turretted form ; the fourth whorl is one half to two thirds as long as the first, which is 
unusually large in proportion to the rest of the shell. The aperture is broad, regularly 
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ovate; canal, long, naiTOW, oblique, and not gradually widening towards the aperture. It 
has much fewer ribs than B, amerkami^ there being thirteen on the lower whorl, where in 
i>*. amerkana are eighteen. Length .18 ; breadth Jl inch. 

Bela americana Packard. {Ftmts (urncidm Gonld, Invert Mass. Bela scalaris Packard, Can. 
Nat. and Geol 1863, — not of MoIL, Index Mollusc. Grunl.) Variefi/. [Plate vii., fig. II.] 
One specimen occurred fossil at Caribou Island which difiercd in no respect from a recent 
specimen dredged in 15-30 fathoms at Square Island, which will be further noticed below. 

Bela exantta Moll {Defranda exaraia Moll, Index Mollusc. Griinl ; Pleiirotoma ruffulatm 
" Mull" Reeve, Icon. Conch, f 345.) Caribou Island, Common. 

Bela Wmdktna Moll [Plettrofoma harptdaria Couth., Bost. Journ. ii., p. 183* Pleurotoma 
kucostonm Reeve, Icon. Conch, f 278.) Caribou Island. The most common species of the 
genus in these deposits, though very rarely found living by us ; it is of large size and much 
eroded. 

Bela decHssaiu (Couth/) It occurred very rarely at Caribou Island. 

Bela pt^mmidaUs (Strum.) [Pleumiorma rufa Couth.) Not common ; at Hopedale and Cari- 
bou Island. 

iJe/a r/b/o^m Mighl. et Adams. [Defraneia eyUndracea }Jll}W Ind. Moll Griinl; Pkttrotoma 
ffronkmdica Reeve, 1. c. fig. 343.) Of common occurrence at Caribou Island. 

Bnceimmi gktdaU Linn. Caribou Island, an imperfect specimen, 

Bnceimim ffronlandictmi Hancock. Annals and Mag. Nat. Hist x\nii.j p. 329, pi. v., figs. 8, 9, 
1846. [Plate vii.j fig. 5 fi,] Pitt's Arm, head of Chateau Bay; one specimen, with the 
outer coating of shell worn off 

Buccinum tenne Gray. {Buednmn scalarifomie Beck, Stimps., Can. Nat, Oct 1865, p. 14.) 
One specimen occurred at Caribou Island, wanting the lip and spirCj but showing well 
the abbreviated longitudinal weaves characteristic of the species. 

Buccinum uudidatnm Moll {B.undatiim Greene^ Gould, Dawson; B, labradorefiM Reeve, 
Packard, Can. Nat viiL p, 416, 1863.) 

Bnceimim cretaceum Reeve, Icon. Conch, Packard^ Can. Nat viii,, p. 417, pi il, fig. 6, 1863. 
[Plate vii., fig. 7.] This interesting species, now found not uncommonly on the coast of 
Labrador, also occurs fossil not unfrequently at Caribou Island. It differs in no respect 
from living forms. 

Fimis {Nepiunea) tornatus Gould. Rarel}^ found fossil at Caribou Island, and in the blue 
clay at the mouth of Salmon River. 

Films {Nepiunea) labradoremis n. sp. [Plate vii., fig. 8.] Shell fusiforai ; whorls moderately 
convex, sutures deeply impressed, the upper ones somewhat flattened, spire elongated, 
acute, lower whorl ventricose, covered with rather coarse revolving striae. On the lower 
whorl are twenty nearly straight, coarse, flattened folds, which on the succeeding whorls 
nm the entire length of each w^horl Aperture ovate, columella concave, smootli ; canal 
moderately long, oblique, slightly tortuous, spire a little longer than the shell. Length, 
one inch ; breadth ,48 inch. One specimen at Caribou Island. It differs from Ftmis piiUm 
Reeve (fig. 89.) in being apparently a much thicker shell, in the longer canal, and in the 
more ventricose body of the shell, with the coarser revolving lines. 

Fusus tortuosus Reeve, Belcher's last of the Arctic Voyagers, ii., p. 394^ pi 32, fig. 5. Our 
specimens differ from the description, in the absence of the long tortuous canal w^hich gives 
the species its name. The fossils have the same convexity of the whorls, which are cov- 
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ered by similar revolving etriaD ; but the first whorl is less contracted at the origin of the 
canal, and the canal itself is from half to two thirds the length of the first whorl, while in 
F. tartiwstis the canal nearly equals the length of the whorl. In this respect it approaches 
Fudm pygmmts Gould, from which it is distinguished by its size, the greater convexity of its 
whorls, and the deeply impressed revolving lines. 

In several specimens of Fams islandicus from Ecistport, Me,, I find that the length and 
tortuosity of the canal is subject to considerable variation. Of two specimens collected to- 
gether at low-water mark, one had a short and nearly straight canal, while in the other it 
was much elongated and twisted. Hence before separating our fossil species from F. tor- 
tuosus Keeve, more of the recent shells are desirable. 

This was a frequent shell in the gravel deposit on Caribou Island, and large specimens 
measured nearly three inches in length. 

Trichotropis borealis Sowb, et Brod. Not uncommon at Hopedale and Caribou Island. 

Spirorhis ghnierata Miill. Occurred as usual on shells at Caribou Island. 

S. vUrea Stimps. Only young and flattened specimens occurred. 

Spiockcehpiej^s iypus Sars, Fauna littoralis, ii« Fragments of tubes belonging apparently 
to this worm were found fossil at Caribou Island. 

Balanud porcattis Da Costa. Numerous fragments occurred at Caribou Island and Hope- 
dale. 

In the above list occur several forms of great interest which have not been found fossil 
elsewhere, or in no such profusion^ and seem to be perhaps characteristic of this fauna and 
to have had their metropolis either in this area or in Arctic America, in contradistinction 



from Arctic Europe. Such are 

fcCardiia borealis^ Aporrhais occidmtalis, 
AdaHe Baiikm^ Admete viriduia^ 
Margarita varicosa^ Bela exarata^ 
TurrUeUa retieiiMa^ Bela Woodianay 
TurrUella erosa, Bela rohmia, 
J 



Bela amerkana, 
Fmm to}iuosuSj 
Fmus hbradoremis^ 
Bnccitmm undulaivmy 
Bnccmum creiaeeunh 



W 



From this list the polyzoa are excluded, since no species are recorded firom Greenland, 
except by Otho Fabricius in the Fauna Gronlandica* 

Upon comparing this list with that of the species comprised in the present fauna, as pub- 
lished in the latter part of this paper, we can obsei*ve how simOar are the two faunxe, and 
how persistently the characters of the earUcr of the two have siurvived the important 
changes this region has undergone since the glacial epoch. We have here the present 
Syrtensian fauna in its purity, without the intermixture of the few southern forms, that 
have subsequently encroached upon its limits. We shall below show where it shaded almost 
imperceptibly into the Acadian fauna, its nearest southern neighbor ; but now we have to 
determine its most northern limits. 

Fortunately Miiller, in his *^ Index Molluscorum GronlandisB/* and Eink,^ have noticed the 
few fossils which have occurred in the Quaternary clays of Southern Greenland, a list of 
which is here given. 

1 Udsigt over Nordgrtin lands Geognosi af H. Rinlu Viden, Sdsk, ShriJi^Tt Kjobenhavn^ 1863» p. 96. Theipecies wero 
identified by Dr. O. A L. Morck 

7 
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Peden islandicus, Cardtum islandicumy TeJUna caleareaj 

Leda minutay Cryptodon flezuosuBy TelMna fragiUs (ffrdnlandicajy 

Mtftilus edtiHsy Cyrtodaria siUquay NaUca clausa B. & 8., 

Modiolaria discorSy Myatrwncatay LUtorina grbnlandicay 

ABtarte semisidcata Leach, Mya arenariay Fusus despectus Linn, 

Astarte corrugata Brown, PanopcBa norvegica, Margarita glaucaj 

Cardivm (Aphrodite) gronlandicumy Saxicava ardtca, Fusm graeilis Da Costa. 

The Leda Clays of Ardicosti In their expedition to this island, referred to in the " Canar 
dian Naturalist," Messrs. Hyatt, Verrill, and Shaler foimd at the southwest point of Anti- 
costi a deposit of blue drift clay containing Saxicava arctica. The shells occurred at ten 
feet above high-water mark, while fragments were found fifteen feet higher. This was the 
only fossil noticed. 

I%e Leda Clays of New Brunswich An interesting collection of invertebrates, received 
from Messrs. G. F. Mathew and C. F. Hartt of St. John, N. B., enables us to add to our lists 
several new forms of very considerable importance. They mostly occurred in red clay 
resulting from the denudation of the Devonian and Triassic deposits about the Bay of ^ 
Fundy. 

OpMura Sarsii Liitken. St. John. This species has been determined by Dr. Stimpson. 

Ihifyechimis drohachiensis Verrill. Lawlor's Lake. 

Lepralia hyoMna Johnst. " ** 

Memhrardpora pihsa Johnst " ^ 

Cellepora pumicosa "EUia. •* " 

Pecten islandicus Linn. Lawlor's Lake. St John, R R. Depot. 

P. tenuistriatus Mighl. (P. mageUardcus Lamk.) St John. 

Leda huccata Steentp. (Z. Jacksom Gould.) Lawlor's Lake. Duck Cove. 

Ledatruncatal^voyfIL. {Leda portlandica.) Abundant Lawlor's Lake. Duck Cove. 

Nucula antiqua Mighl. Negrotown Point 

MytUiis edulis Linn. Lawlor's Lake. St John. 

Cardium iskmdicum Chemn. " " 

C pinnulatum Conr. Abundant Lawlor's Lake. St John. 

Serripes grordandtca Beck. St John. I have not seen the specimens of this species. 

Astarte Banksii Leach. Black Point 

Macoma sabuhsa Sprengel. St John. Manarragonis. 

M. gfonlandica Stimps. Lawlor's Lake. St John. 

Mya arenaria Linn. a « « « 

M. truncata Linn. Manarragonis. My specimens are too fragmentary to decide to which 
variety they belong. 

Saxicava rugosa Linn. Lawlor's Lake. St. Andrews. Manarragonis. 

Natica clausa Sowb. " ^ St John. 

Lacuna neritcfides. Lancaster. 

Balanus hameri Ascanius. Lawlor's Lake. Bathurst 

B. porcatus Da Costa. ^ *^ St John. 

Cancer sp. 
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There were besides well-preserved fragments of a fucus and a brown alga with a broad 
thin frond. 

The Leda Clays of New England, General Features of drift adimi in Maine. Before describing 
the beds in which fossils are found in Maine^ let us take a glance at the topographical feat- 
ures of this district and the relative distribution of the different members of the materials 
composing the superficial deposits of the State. This we are enabled to do from personal 
observation made in several excursions along the sea-board and into the interior through 
the wild lands, and from data given by C. H. Hitchcock in the " Reports of the Geological 
Survey of Maine/' 1862-3. 

The coast of Maine, while running in a general N. N, E. direction, thus corresponding to 
the general trend of the continent consequent on the upheaval of the Appalachian Moun- 
tain chain, forms part of a great indentation in the Eastern Atlantic coast, lying between 
Cape Ood and Cape Sable, Nova Scotia. Tliis direction of the coast line, there is every 
reason to think^ was determined long before the glacial period. Into this broad bay the 
river systems empty their waters^ flowing, from Cape Ann to Casco Bay, in a general N. W. 
and S. E, direction. The Merrimac, after leaving the limits of the State of New Hampshire, 
flows in a northeast direction to the sea, but its general course seaward is southeasterly. 
Going farther north, the Saco flows in a very direct southeast course. This is the general 
course of the Androscoggin River. At this point the direction of the rivers changes. The 
Kennebec flows due south from its head-waters, Moosehead Lake. The Penobscot takes 
its rise in the highlands isolated from the Alleghany range, and flows in a direction slightly 
west of south. TheS. E. direction is again resumed when we come to the St Croix and St 
John rivers, for their course lies nearly parallel to that of the Androscoggin, WInle as- 
suming this general direction west of north, the moidhs of the rivers of Maine within a few 
miles of the sea change their course almost at right angles, and assume the N. N, E. and 
S. S. W. course of the fiords. This is quite an important point in the consideration of the 
N. E. and N. W, course of the drift striie, and explains, it would seem quite satisfactorily, 
the remarkable differences in the course of the stria? along the coast as distinguished from 
those in the interior. 

In this connection let us advert briefly to the distribution of the lakes in Maine. They 
are by no means scattered irregularly over the surface of the State, The general direction 
of their longer axes is N. W. and S, E. ; thus they run nearly^ at right angles to the course 
of the fiords or deep bays. We can also perceive an arrangement into two series : one, 
the inner, higher above the sea than the other, and resting on the great water-shed of the 
State, from which flow streams running north and south. If we draw a line through Lakes 
Umbagog, Moosehead, Chesuncook and the numerous lakes (Chamberlain, Webster, Telos, 
and Churchill) which form the head-waters of the Alleguash on the one handj and the Pe- 
nobscot on the other, and also the Schoodic Lakes and the broad, lake-like expansions of St 
John River, we shall describe a great curve assumed by this water-shed, and which lies paral- 
lel to the sea-coast A lower tier of lakes, inferior in size, as they are of less importance 
in the system of drainage, is also parallel to the coast, and situated just above the first or 
upper falls of our great rivers, or at the head of tidal waters ; — these are Lake Sebago, 
the large lakes lying just above Augusta and Bangor, and the Graud Lakes on the eastern 
border of the State. At the time of the deposition of the upland clays, and during the later 
period of submergence when the osoj-a and sea-beaches were laid down in the interior of 
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the State, and deep bays and fioi-ds occupied the beds of the present lakes, we see that the 
course of those fiords were at nearly right angles to the direction assumed by those of the 
present coast line* This applies to each of the two interior coast lines. It is also evident 
that the middle coast line is more completCj the descent more abrupt at a given point, and 
consequently it is probable that the sea stood for a great length of time at this level. It is 
doubtful whether the inner series of lakes lying on the water-shed were ever deep fiords, 
as we have no evidence from fossils that the sea rose over 500 feet above its present leveL 

There Ls a special connection between the distribution of the three varieties of clays in 
the State^ which present such different lithological and palseontological, or in the case of 
one, want of palseontological characters. 

As we shall see below, the lowest horizon of life occurs in beds exposed only near high- 
tide mark on the coast, and consisting of an unusually tough clay filled with boulders over- 
laid by a great thickness of clay, which gradually becomes lighter in its character as we as- 
cend to the upper layers. This is the earlier boulder clay. Next we have lighter brick- 
yard clays with their peculiar horizon of life, which are spread over the lowlands between 
a line about 25 feet above the high-tide mark, and the middle coast line from twenty 
to seventy-five miles in the interior and rising 200 feet above high-tide mark. Again, be- 
tween this middle coast line and the top of the water-shed or interior line of coast and the 
bases of the mountains, occur the moraine clays or unmodified drift, though all these three 
varieties of clays evidently graduate into each other. In this inland area there is a greater 
proportion of rock surface exposed, and a far greater abundance of boulders, arranged in 
clearly marked trains, than upon the coast. In this highland region occur the marks of 
ancient glaciers, left in these trains of boulders, which were undoubtedly lateral moraines, 
and in the terminal moraines in the form of tumuli and especially rounded hillocks of pecu- 
liar shape, consisting wholly of gravel, which have been rounded by the subsequent action 
of the sea, and farther modified by the action of the broad rivers of the Terrace Epoch. 

While the general direction of the drift or glacial striaa in the State is northwesterly, 
there are two other courses, a general north and south one, and more rarely a northeast- 
erly course. In analyzing the directions of these stria3, as given by Mr, C. H. Hitchcock in 
the first ^^ Report on the Geology of Maine," 1862, for seventy-seven localities, to which we 
would add three localities, Brunswick, Falmouth, and Lewiston, making eighty in all, we 
find that one of the number alone runs north and south, while sixty-two of the number run 
west of north ; and seventeen, or less than one-fourth, run east of north. Of the sixty- 
two N, W. striae, those occurring in localities in the northern part of the State have a 
greater westing^ (from 40^^-50''), than those nearer the coast On the other hand, of the 
seventeen N, R striae, the greatest amount of easting occurs near the coast, being from 
10°-20'*. In the interior the great majority, nearly three-fourths of all the N. E. striao, only 
vary S^-IO"* from a north and south line. One mark on Lake Telos is put down by Mr. 
Hitchcock as 80"' east, but in a region where the glaciation proceeded almost from the due 
west ; this we must think is probably an observation which needs to be confirmed, as the 
majority of strioD run from 30''-50'^ W. of N. 

Thus the northwesterly course of the glacial grooves and striae is especially marked in 
the interior of the State, on the highlands and low mountains, whose stoss and lee sides 
uniformly agree with this course. But as we approach the coast, the glaciers, whose marks 
we see, moved down the river valleys and thus assumed a more north and south course 
and at times, owing to local bends in the depressions, were even deflexed so as to flow from 
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a direction a few degrees east of north. It must be remembered, as Professor Dana haa 
noticed in his remarks on the Mohawk River glacier, that the glacial atria?, when following 
river courses, were made by local glaciers at the close of the period of great continental^ 
glaciers, when the snow line was rapidly ascending, and the mer de ghee stood much farther 
in the interior. 

Such an arrangement of eduary deposits^ as noticed below, at the mouth of the Andros- 
coggin River, occurs also at the mouth of the Saco River, and of the Morrimac, and in fact 
of all the rivers of New England. In tracing the Androscoggin and Saco rivers from their 
mouths back to their head- waters, we shall find repeated at intervals along their course, 
wherever a village rests upon the bank, river terraces, resting on ancient marine beaches 
altered from ancient glacial moraines, flanking a former sea-bottom, consisting of marine 
clays. In tracing up the Androscoggin^ these are finely shown at New Gloucester, Lewis- 
ton, Paris, and Bethel, in Maine. At Bryant's Pond is a fine example of a glacial moraine 
lake. Its northwestern end lies at the foot of hills rising abruptly around and partly en- 
closing it, while its southeast shore is composed of a semicircular altered moraine rising as 
a barrier between the pond and the river which flows by it a few rods to tlie eastward. 
On the sides of all the valleys lying at the foot of the White Mountains are distinctly seen 
moraine liills, which, lower down, are rewashcd and modified into lake terraces, which were 
but dilatations of the large rivers, now represented by small mountain torrents and streams.' 

In passing from Gorham, N. IL, to the Glen House we see on each side of the road, fine 
examples of true glacial moraines which apparently have never been modified by the sea. 
These moraines, presenting vertical cliffs from fifty to one hundred feet high, of clay and 
mud and gravel, are mixed in confusion, though near the top of the deposit there is a rude 
stratification probably similar to what has been noticed in the ancient moraines in the 
Alps. There is a marked difference between the soft, oozy, treacherous, glacial mud which 
sticks to the enclosed rounded, wonr, and polished boulders, and into which one may sink 
almost knee-deep, and the tough, tenacious, marine clays of the coast 

This moraine matter I observed, in ascending the sides of Mount Washington, to be- 
come gradually freer from the glacial mud, and the soil through which the boulders are 
scattered becomes more loamy and gravelly. Also, as we ascend the mountain, the bould- 
ers become more angular. Half way up the mountain, at a point beyond the limits of 
growth of the deciduous trees, where the spruces grew from 30 to 40 feet high, the drift 
was almost wholly composed of boulders, one half of which were angular, while the other 
half were rounded. As we ascend higher the rocks continue to grow more angular, until 
just beyond the limit of trees, at a height of 4150 feet, both the boulders and gravel are aU 
angular. At this height no foreign boulders of rock differing from the peculiar slate which 
forms the summit of the mountain, and which, as Prof Leslie oberves,^ is not found at the ba.se, 
were observed. The sides of the mountain, and the summits of Mounts Jefferson, Adams, 
Clay, and Madison, are strewn thickly with angular masses of granite and mica slate contain- 
ing staurotide in great abundance. The *^ Ledge " is an embossed and rounded rock 3840 feet 



1 By cnntinenial glaciers we would not convoy tbo idea of a 
iingU, broad ^ unbroken ke-dorae extending from one ocean 
to the oihvT^ but rather of a »tfstem of vast eeaa of ico capping 
the principal wattr-sbeds of Eaatem North America^ antl 
sending branches down the principal valleys. This may be 
assumed^ though many years of observation^ in British North 
America especially^ aro needed to prom tbo eiLifltcnce of 
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such seas of ice capping broad areas of thousands of st^uare 
mites. 

5 See ** Hitobcock's Surface GecHogy" Smithsonian Contri- 
butions, \Vc wouhl^ however, rather consider the ** moraine 
terraces " of that l«arned investigator, as remodelled glacial 
moraines, which at a Inter period formed ancient beaches. 

3 Proc. Amtr. PhiL Soc. 
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above the sea. Above this point no grooved or striated boulders were perceived. Indeed, 
there are no indications of the action of the sea in any deposits noticed beyond a height of 
five hundred feet above its present level, so far as I could discover anywhere in this group 
of mountains. The same may be said of Mount Katahdin^ in Maine. The upper 1000 feet 
of its height is free from rounded transported boulders. The summit is strewn thickly with 
huge angular blocks broken off by frosts from the subjacent strata. At the height of about 
4000 feet above the sea, at the "Slide" on the south side of Mount Katahdin, is a large 
mass of glacial moraine matter which has escaped denudation, and this encloses frequent 
rounded and polished boulders of fossils of the same species of Silurian shells and of the 
same silicious slates as are found in stlu a few miles noithwest, on Lakes Webster and 
Telos. Tlie original fine glacial mud adheres firmly to these pebbles. They were evi- 
dently rounded by glacial streams and the pressure of the ice itself^ and not by the action 
of sea waves, for writers have noticed a large percentage of such rounded pebbles in the 
moraines in the Alps. Parallel cases of a transfer of glacial matter from lower to higher 
levels have been noticed by geologists both in this country and in Northern Europe. Ap* 
parently the boulder containing the Silurian Braehiopods came from the horizon now de- 
veloped on Webster and Telos Lakes, as the species I collected from both localities is the 
same in the beds at Webster Lake as that found on the mountain. The theory that the 
boulders were carried up by icebergs seems untenable^ since the parent beds are but 
about twelve miles distant. 

Above this point on the mountain there were no loose, rolled bouldersj but the peak was 
covered by loose blocks detached by the powerful disrupting agency of the frost from the 
underlying rock, as in the five higher peaks of the White Mountains, and the higher of the 
mountains of Labrador above the rounded hills, 1000-2000 feet high, at their base. It should 
be noticed that the summit of Mount Katahdin is a true " needle *' or sharp peak, being a 
short ridge on which two men cannot walk abreast with safety, and along which in wet or 
windy weather it is perilous to walk from danger either of slipping down or being blown 
over the precipice which on each side descends thousands of feet Thus it seems reason* 
able to infer that the sea has not risen more than perhaps five or six hundred feet above its 
present level either in the mountainous portions of New England or over 1200 feet in any por- 
tion of the Labrador Peninsula. On the other hand, the White Mountains and the higher 
mountains of Maine all seem to differ from the high mountains in the northern termination 
of Labrador, in presenting one grand stoss and lee side. The long slopes toward the north- 
west, and the mural southeast laces are as well marked as the embossed rocks rising out of 
the lowlands at their base. The highest five hundred feet of Mount Washington, and prob- 
ably the summits of the surrounding peaks, and the top of Mount Katahdin, probably, 
as stated by Professor Agassiz, rose to break the otherwise icy expanse, as at the present 
day granitic peaks rise out of the mer de glace in the Alps, Greenland, Spitzbergen, and 
Norway. Tliis difference between the N- W. and S. K sides is especially seen after riding 
through the " Notch'* from Conway, and then taking the new Cherry Mountain road from 
the '' Notch" around by way of the town of Jefferson to Gorham* All the narrow valleys, 
deep precipices, the more rapid torrents, and the loveliest as well as grandest scenery, is 
found on the southerly aspect of the mountains. On emerging from the ** Notch," we soon 
come out into the broad intervals and tracts, many square miles in extent, bordering the 
banks of the Ammonoosuc River ; and there is a gradual, steady ascent from the plain up 
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rto the summit of the mountain, in striking opposition to the sudden ascent from the oppo- 
. site side. 

H The deposits of gravel uniformly spread over the temperate zone, capping the clays and 
lying unconformably upon them, are, I conceive, derived from the upper part of the original 
moraine matter, and it is not necessary to explain its presence by introducing a new and 
more recent glacial period. Thus a continuity can be traced between the gravel deposits 
as they occur unconformably to the clays beneath, and as they occur in the White Moun- 
tains in an unwashed, undisturbed state, where the}' form a part of the original glacial mo- 
raine matter, differing only in having less mud in its mass and more gravel, and in lying at the 
top of the mass. This is the natural arrangement of moraine matter as described by writers 
on glaciers, who state that the mud is formed at the bottom of glaciers, while the gravel, 
transported blocks, and detritul matter are hurled clown by avalanches upon the back or 
upper surface of the glacier. The sea, as it gradually encroaches upon the terminal mo- 
raine of the retreating glacier, would naturally seize and throw down on its bottom the 
finer mud of the lower part of the moraine mass, and the heavier gravel and trains of 
boulders w^ould retain their position throughout the entire process of denudation. It is 
thus that the gravels, sands, and trains of boulders are always uppermost in the series. 
I The great point of interest in connection with a glacial theory, is to learn whether the 

White Mountains, and larger mountains of Maine, were centres of glacial action like the 
mountains of Switzerland, Scandinavia^ Greenland, and the Himalaya Mountains, in the pres- 
ent day, and the Highlands of the British Isles, of New Zealand, and the Rocky Mountains, 
foraierly. It would naturally be supposed that at the close of the glacial period, there would 
be left about this group of Alpine heights small glaciers descending the valleys. 

Since this paper was presented for publication, additional observations made in the 
White Mountain valleys, watered by the Androscoggin and the tributaries of the Saco, 
afford proofs that local glaciers radiated from the central peaks as in the Alps and moun- 
tains of Norway. At Jackson, K H,, on Thorn Mountain, which lies just south of Tin 
Mountain, there are some well-marked glacial scratches running N. 25° W., and which 
point directly towards Mount Washington, which stands at the head of the valley of the 
Ellis River. On the same mountain and hills lying below, are boulders of mica slate con- 
taining numerous crystals of staurotide, beds of which occur only near the summit of 
Mount Washington, from wdiich they must have been transported. 

The summit of Mount Kearsarge, 3400 feet high, is rounded by ice. Dr. C. T. Jackson, 
in his *^ Report on the Geology of New Hampshire," states that half way up the mountain 
the drift scratches run N. 30° W., being about the same course as on Thorn Mountain. He 
also states that on Mount Chicorua the striae run N. 35° W, (S. 35° E.), which is the gen* 
eral course of the Ossipee Valley southeast of this peak. 

On a hill just east of Goodrich's Falls, on the Ellis River, are very distinct ice-marks on 
polished surfaces, with strice running N. 30"" W., and lunoid furrows with the opening of the 
crescent pointing up the valley in the same general direction as the grooves. 

Crossing over the mountains into Chatham, N. H. and Stowe, Maine, into the valley of 
the Cold River, another tributary of the Saco, we find another set of strise running in quite 
a different direction. On Speckled Mountain, which lies just east of Mount Royce, the 
grooves and lunoid furrows point N. 15'* E., following the course of the valley at this place, 
and aiming, so to speak, at a higher peak to the North and East 

On Mount Baldface, 3600 feet high, three or four miles southwest of Speckled Mountain, 
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the glacial grooves are very clearly indicated both below and directly upon the summit. 
Here they run N. 10" W.; and it might be mentioned that the Cold River Valley turns 
more to the southeast at this point On a shoulder of the mountain, three hundred feet per- 
haps below the summit, the lunoid furrow^s are very abundant On the summit of this 
mountain, which is made up of a light-colored fine syenite, were a few boulders of a pecu- 
liar porphyritic syenite, with oblong crystals of albite. Following the N. 10° W. course, 
less than a quarter of a mile, we traced this train of boulders to the parent rock on Peaked 
Mountain, of which this mountain is composed. This elevation is perhaps one hundred 
feet lower than that of Mount Baldface. 

Again, crossing the high range of mountains over into Gilead, in the Androscoggin Val- 
ley, glacial marks occurred on a high ledge near the river, indicating that the ice moved 
from the northwest, pursuing the general course of the valley at this point* 

Hero, then, are good proofs of distinct systems of glaciers radiating from a central iner de 
fflace which probably capped the White Mountains. This dome of ice must, so far as our 
slight observations show, have been soon subdivided into local glaciers, which pursued 
their route down the different valleys to the sea. Thus following down the Androscoggin 
River, at Lewiston, as I am informed by Mn George X Varney, the ice-marks run nearly 
north and south, corresponding with the course of the valley at that place. At Brunswick, 
on the sea-shore, there are deep furrows running in a northw^est direction, following the 
ancient course of the river where it undoubtedly entered the sea up to a late period of the 
Terrace Epoch, 

There is the clearest evidence in the remains of terraced beaches that, so far as we can 
judge by the slightly stratified state of tlie drift material, all the present valleys of the 
White Mountain streams, viz.: the Peabody River, the Ellis River, the Saco, Ammonoo- 
sue and Moose rivers, which radiate from the base of Mount Washington, were formerly 
occupied and filled to the depth of many hundred feet by large bodies of water. Thus 
in the Glen the Peabody River is on its northwest bank lined by a series of terraces which 
rise four in number up to at least 1000 feet above the level of its junction with the Andros- 
coggin at Gorham, though the terraces are best marked six miles from its moutli. The 
higher of the terraces are broken into hills, the " moraine terraces " of Professor E, Hitch- 
cock ; and in their characters can be noticed all the modifications so fully described in gen- 
eral terms as well as in a more detailed form, in Dr. Hitchcock's " Illustrations of Surfiice Geol- 
ogy " Similar moraine terraces with the lower lying, and consequently more recent terraces, 
are seen bordering the other streams just named. The moraine terraces ascend the sides of 
the mountain at least 2000 feet above the level of the sea, and the masses of slightly strati- 
fied drift material, found 4000 feet above the sea, are perhaps a continuation of the same 
moraine terrace, being drift material partially arranged by w^ater, probably very fresh, 



t Since tins paper was placed in tbe printer's^ hands, Mr. 
G, L. Vose thus writes me -^ proving the existence of a Pea- 
body River glacier, wlrich moved down from the northeast 
Bide of Mount Washingtoni and also confirming our theory of 
an Androscoggin River glacier, " I noticed last sjuminer, fur- 
rows on top of Mount Hayes running about S, 40"^ E. (N. 40** 
W.) magnetic ; while about a mile up the Mount Washing- 
ton carriage-road are furrows running S. 30o W. (N* 30*^ E.)^ 
and atiout two miles up, S. 25^ W. (N. 25° E.), magnetic- 
The variation of the needle thereabouts is about 14° W., so 
that the reduced courses of the furrows would he : on Mount 
Hayesi S. 54^ E. (N. 54^ W.)i and on Mount Washington » 



S. W^ W. (N. 16** E.)" These last furrows point down the 
Peabody Valley. Near the Alpine House at Gorham, on each 
sido of the valley of the Peabody Rirer, are high, steep cHfls 
of unmodified glacial dril^, which must be the remnants of a 
terminal moraine thrown across the valley, while the more 
superficial and middle portions of the moraine have been ro* 
modelled into th« river terraces, of which there arc two seta, 
beautifully marked ; especially the delta terraces of the mouth 
of the Peabody River^ in front of thu Alpine House. Mr. 
Vose also suggests that the '* old Peabody River glacier* if I 
may yen tore on the expression, may have dammed up the 
Androscoggin at Gorham," 
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and running dmvn stream. The slight sections seen in the lower levels of the morame ter- 
races presented, by the arrangement of the boulders and shingle in reference to the whole 
mass, quite a striking resemblance to the present position of the boulders in the mountain 
streams. All the stones were so arranged as to present a stoss side toward tlie mass of 
waters pouring over them — the longer slopes of the stones always facing up stream, the 
steep sides down stream. The stream had arranged the stones large and small with refer- 
ence to gliding over its stony bed with as little hindrance and friction as possible,' 

It is thus evident that during the Lake Period, or Epoch of Great Rivers, these White 
Mountain glens were filled with glacial lakes, restrained by barriers thrown up by ter- 
minal moraines, which the supposed previous presence of the sea was not sufficient to re- 
move, but which yielded to the power of large masses of water nmning down stream 
through the mountain gorges. Slight remnants of these huge glacial deposits still exist 
as terraced fresh-water beaches on each side of the deep mountain valleys. 



Gala 



Zocal&ies of Fossils in New Enghnd. Starting from the border of New Brunswick we will 
proceed to describe in detail the characters of the drift beds and their fossils, going south 
and eastwards. 

Seven miles below Calais, on the banks of the St Croix River, is a deposit de* 
scribed to me by Mr. C, B. Fuller of Portland, which agrees, as stated by him, 
with the clays of Eastport and Campo Bello Island. Mr. Fuller found here Leda truncala in 
abundance, forty-five feet above the level of the river. 

I am also indebted to Mr, Fuller for the following list of shells found by Mr. De Laski 
two hundred and seventeen feet above the sea, three miles above the Fox Island Thorough- 
fiire at North Haven, in a bed of marine clay overlaid by a layer of " blue sand " eighteen 
inches in thickness : — 

Pecien tslandkits^ 3f//lilus eduli^j Astarie seniistikata^ Serripes ffrdnlandtcus, Saxicava distorta^ 
Ml/a armmriay 3Iya intncatay Bucdnum midulcdumy Buccinum ienue Gray, Naiica pusilh (gron* 
landica), Balmius bakmides. 

Professor A. K Verrill has found at Prince's Point, Eastport, Maine, Nucula an- 
Uqua (N. expama)y Maeoma sabubsa^ 3L fusca, Cardium {shndicimiy Saxicava ntgosa^ 
and Pholas crispaia Linn. These specimens I have seen, and also have collected with Mr, 
C. B. Fuller, upon the island of Campo Bello, at the shore opposite Lubec, Leda iriuicaia 
(j>orilandi€a)y Maeoma sahulosa^ M^a arenaria and Bitecimim undidaiitm. These occurred just 
above high water-mark, in a blue clay bank twenty feet thick, resting on the rocks under- 
lying the island. 

I am indebted to Professor Hamlin of WaterviUe College, for a list of fossils from 
the WaterviUe clays, which are in the college cabinet and were labelled by Pro- 
fessor Loomis several years since. Among them were Purpura hpilhis^ and a Naiica. There 
were several specimens of Bucdnum ffronlandictwL The list also contained " jlfya arenaria^ 
Nncula atUiqua^ N. ienuis ? MytHm edulisy Ftisus iarnedus^ BalamiSy and remains of a Crustacean, 
together with a crab's claw," 

Beds at Bangor, like those at Gardiner, contain Astarie Banhii Leach, Asiarie cotnpressa 
Linn, [eUlpiica] and Mifa arenaria. 



Eaatport. 



WaterviUe. 



1 Mjr attention having l>e«n called to tlils method of ar^ 
raogement of stones formiog tbe bed of a stream by a par- 
agraph, and wood-cat illuatration, in Sir Cliariet LyelFs 

9 



Antiquity of Man^ I was incited on the spot to extend tho 
comparison to the material composing the moraine terrace. 
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The following species were collected by my friend Mr. C. G. Atkins, from 
river bank just above the dam, 

Peden islaiidtcm Linn. Abundant as ufiuaL 

Leda porfhndica Hitchc. Abundant 

Mfftihis ednlis Linn, Abundant 

Ostrcea canademis. This species is inserted on the authority of Professor Desor, as speci- 
mens collected by him are in the Museum of thin Society. 

Adarie compressa Linn. [A. eltiptka Brown.) Common. 

Asiarie smiisukata Leach, Frequent 

Astarte striata Leach. Rare. 

Cardium pinmdatnm Conr. Not common ; also in a collection made by Professor Desor, 
in the Museum of this Society, 

Serripes grdnktndicm Beck, Frequent. 

Macoma ffrdnlandka Stimps. Common ; showing that the deposit was near the upper 
level of the Laminarian zone, as also does the presence of large 3fym and 3IyiilL 

Macmna mbubsa Sprengei Common and large. 

My a trimcaia Linn,, van nddevaUemk. Common. 

My a armaria Linn. Abundant and large. 

Saxicava ardica Desh. {S. rvgma Linn.) Common. 

Naika dunsa Sowb, 

Naika grmhmdka (Beck.) Both species were not uncommon. 

Btwcimim grdulandkum Hancock. Of the usual frequency. 

Bueeinmn tenue Gray. [Buemmm scalarifmim Beck.) One imperfect specimen. 

Bueeinum fflacmie Linn. One specimen occurred. 

Buednum miduiatum Miiller. A specimen collected by Desor is in the collection of this 
Society. 

Balmim Humeri Ascan., collected by Mr. C. G. Atkins, occurred at Vassalboro. 

The deposits of Gardiner possess great interest owing to their unusual thick- 
ness, and the rich assemblage of marine invertebrates w^hich occur from the 
lowest to the higher strata, and from the occurrence of the teeth of the bisony and of the 
walrus, which were dug out of the beds at a distance of fifteen feet from the top of the 
clay, during Sir Charles LyelFs second visit to this country. He states that the teeth of 
the bison were forwarded to London, w^here they were identified by Professor R. Owen. 
The inteiTningling of the bones of the walrus and bison in the same beds^ shows the great 
range both of Arctic and Temperate forms during this period. It is parallelized by the 
similar intermixture of Leda truncata^ now peculiar to the seas of Spitzbergen, with shells, 
for example, Cardium primmMmUy more characteristic of the present fauna of Maine. This clay 
formation rises in conical hills of over one hundred feet elevation above the level of tlie 
river, rising from the railroad, ivhich is eighteen feet above high water, and twenty feet 
above the sea level, while their summits are capped by thick beds of coarse marine gravels 
often thirty feet thick. The marine gravel which overlies them has been greatly denuded 
by the action of the river which has fonned out of this material the series of river teiTaces 
which rise about halfway up to the summit of the hills. This clay formation extends con- 
tinuously down the river to the coast, constantly spreading out into a broader area and 
rising into low hills and broad undulating fields as it approaches the coast, there presentr 
intr beds of similar lithological characters, and with much the same zoological assemblages, 
as at Brunswick and Saco. 



Gardiner. 
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River Terrmcfl. 



K^VVn^ 



Beach ufaiDgle* 



Finelj laminated 
clay conttdnlne 
bison and wa[~ 
TUi* teeth. 



Black mud. 



GriL 



r ._3y^cj — Q — 



l| CQamGtivel. 

Ideal Section of Quaternajy fonnation at Gardi- 
ner, Maine. 



I 



A section given in the ascending order, shows the follow* 
fing succession of beds and their characteristic fossils : — 

1. A few feet of nnfossiliferous gravel resting directly 
upon the gneiss rock, 

2. A few inches of a sandy grit, which weathers into 
an exceedingly hard sandstone, rich in life, containing 
3Iembrampora aiuerkima^ Lepralia varwlosa, Pecten ulandir 
cu8f Pat^orina arenosa^ Astarte Bankmi, A. elUjdica^ Serripes 
gronlandiciiSy Naiica clama, Fmus iornaim, Bncdmmi ffrmlandi- 
ctim. Similar gritty sands are found in patches in the clays 
above. 

3. A soft black clay with a strong odor of marsh mud, 
containing shells and the remains of AIga3. 

4. These beds gradually pass into what the brick-makers call "bar clay." It is about 
seventy-five feet thick and is very finely laminated, very evenly bedded, consisting of lay- 
ers an inch thick, separated by thin laminae of a pure silicious sand. It also contains a 
few polished and scratched gneiss and greenstone boulders scattered through its mass. 
Here nearly all the fossils mentioned in the accompanying list occur. 

The lowest bed of gravel I did not myself see, but it was described to me by the former 
proprietor of a pottery manufactory, as resting directly upon the solid rock, as it is often 
penetrated in boring for wells, and is thus found to be absent in many places about the 
town, as very frequently the rock is reached directly after digging through the black mud 
or clay. Most of the wells, after being sunk twenty-five feet, terminate in this soft clay, and 
the w^ater is unfit for use ; while very deep wells, sometimes sunk seventy-five to one hun- 
dred feet down into the stratum of clean pure gravel, afford the purest water. 

The gritty beds near the bottom of the series of clay strata contain deeper sea forms 
than those above, and the paleontological evidence leads to the conclusion that they 
formed a sandy, shelly bottom hke our submarine banks, swept by comparatively swift 
ocean currents ; that at a later period the currents were not so strong ; that the sea bottom 
changed into the floor of a deep bay or estuary, in which river silt accumulated, where the 
most delicate shells lived, and the Naiica deposited its eggs in broad, thin, platter-like 
masses, and littoral shells, such as 3fffa and Mf/iUuSj abounded* Again, the waters growing 
fi'esher, more river sand took the place of mud, the shells disappeared from the loamy strata, 
and then came an era of denudation, and the deposit of the sea shingle and beach sand, 
which filled up the hollows and inequalities of the boulder clay, 

Keturning again to the fossiliferous clays, they were found sparingly stocked \\\i\\ boulders 
of gneiss and argillaceous slate, often highly polished, with shells firmly adhering to them, 
as if pressed upon them, since they were flattened out, broken and cracked. All these 
clays, like those everywhere observed in Maine, where weathered, present a rude and un- 
stratified steep clifi' with a slight talus of stones at the bottom. The shells most character- 
istic of this deposit were Nncida antiqim and the two species of AsiartCj 3fya arenariu^ and 
Mfftiliis eduik. Owing to the pressure of the superincumbent strata, many of the shells, es- 
pecially the ]\-H€ida^weTe greatly flattened, and distorted into a variety of forms very differ- 
ent from the natural shape, reminding us of the distorted shells of the paloeozoic rocks. Sev- 
eral forms, if presented to one unacquainted with this fact of distortion, would be readily mis- 
taken for distinct species, as they are often elongated without being flattened, or cracked 
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and broken in the least In the Saco beds, and in other beds generally, some forms of 
Serripes ffrdniaudicm are much flattened and slightly elongated^ differing in this respect 
greatly from the recent specnnens, but all the changes of form evidently took place after 
the death of the animal* The mammalian remains occurred in the upper part of this series 
of beds. The bison teeth were taken out by Sir Charles Lyell about fifteen feet from the 
surface. Tliroughout the beds occurred in abundance concretions of clay, easily crumbling, 
which a8sumed cylindrical or spherical forms upon being hardened by exposure to the air. 
These have already been noticed by authors. They are evidently concretions around the 
fronds of Alga? and animal remains. They are very plentiful, and have been observed in 
abundance only in beds of this horizon. 

These beds of clay become more sandy as tliey reach the top of the deposit, until the 
beds graduate into a loamy, sandy clay, affording our best arable soil. All these beds, 
with the exception of the lowest gravelly strata graduate into each other. 

5, Kesting unconformably upon them is a thick bed of marine coarse gravel or shingle, 
wdiich evidently once formed a continuous sheet of sandj — an ancient sea-beach, and is 
now mostly rearranged (6) into river terraces. 

Total thickness of the entire formation, about one hundred and thirty feet 

The chxy beds containing the fossils enumerated below are gently inclined toward the 
east, dipping at an angle of about 10'' toward the present bed of the river. 

Lepralm hyalina Linn. On Serripes grdnlundieiis. 

Lepralia rariohsa Johnst. Several patches in shells of Buccinum. 

3Iembranipora umerkmia D'Orb, Occurred on Pholm erispaia, 

Pecien islandmis Linn* Large and coarsely ribbed ; not very abundant. 

Zeda buccafa Steenstp. {L. Jacksom Gould.) Of the typical form. 

Numda ariiiqua Mighl. Very abundant, and finely preserved, the greenish brown epider- 
mis preserving its original hue and lustre. Some very large and flattened forms occurred 
with those much elongated and much shorter from beak to lower border than in the typ- 
ical, ventricose form. 

Mi/tilus edidk Linn, The common form, young and old, were very abundant, and also the 
variety pellueidits. 

3{yliliis dkcrepam, {Modiohria nigra Gray.) A few valves. 

Aslarle comprcssa Linn, (^1. elliptka Gould.) Abundant, but not so common as the forms 
of j4. BanA'sii 

Asiarie Bankm Leach. (A, Richardsoni Reeve*) Common. The fossO forms agree pre- 
cisely with those living, which I have dredged abundantly in Labrador. 

Serripes grmdandicus Beck. Common. 

Cardhan pinnuMum Conr. Frequent * 

Pandorina arenma Sacchi. A few* valves. 

My a arenaria Linn. Very abundant. 

Phfdas crispaia Linn. One valve larger than common in recent forms. 

Nalka ciamu Brod. et Soivb. Some specimens were greatly flattened, the spire appear- 
ing as if driven in to the body of the shell. 

Bticcimim grdnhndmtm Hancock. This species occurred in a broken and generally imper- 
fect state. Some were large and the waves very much developed. Others occuiTed 
smaller, with the outer layer of shell oft^ corresponding with forais from Portland and 
Augusta, and agreeing well with the characteristic drawing in LyelFs paper on the fossil 
discovered at Quebec by Capt Bayfield (Trans, Geol. Society, vol vL 1842, p. 135), 
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Ftmis (Sipho) tomatm Gould. Frequent and of large size. 

Spirorhis sp. 

BaJanus crmatm Briig. Frequent 

Baknm HamerL Frequent 

Hf/as aranea (Linn,) The claws quite large, showing that they belonged to individualfl 
of maximum size, occurred rarely. 

3falhtHS viUosus Cuvier. This was first detected by Mrs. F. Allen of Gardiner, and identi- 
fied by Sir Charles LyelL It is rarely found. Sir C. Lyell, in a letter to Mrs. Allen, ob- 
served its occurrence at Saco, having been found by a person in that town. 
B Rmmarm obems Uliger, In the cabinet of the late Mrs. F. Allen is a walrus' tusk which, I 
am informed, was taken to London by Sir C, Lyell and identified by Professor Owen. 

Bos americanus Gmel. [Plate viiL, fig. 18, a, b,] A third upper molar and first premolar tooth 
are in the collection of Miss Allen of Gardiner, to whose kindness in loaning these unique 
specimens I am greatly indebted. A second upper molar belongs to the museum of this 
Society. They agree in all respects with those in a skeleton in the museum of this So- 
ciety. 

From a deposit of arenaceous clay finely laminated, has been taken, at a height 
of one hundred and ten feet above the sea, a finely preserved specimen of Asterim 
milgam Stimps., which is in the museum of this Society. Near this locality Mf/a arcnaria 
and Leda irunmia have been forwarded me by my friend Mr, George J. Varney of that city. 

The drift deposits at Brunswick contrast most widely with the equivalent 
beds which we have described as occurring in Southern Labrador. All the 
three divisions of the drift here develop their characteristic features. Eesting upon the 
grooved and striated (N. W. and S. E.) gneiss rocks which underlie the town, we have a 
thick bed of blue tenacious fossiliferous clay which inclines gently toward the south. Upon 
this lies the brick-yard clay, or modified drift into which the lowest beds graduate, which 
is always well marked, and forms a large proportion of the arable land of the town. It is 
exposed for miles along the shores of Casco Bay, on the river, and artificially. It is from 
this bed that most of the boulders are derived. Again, resting upon the boulder clay, and 
filling up its irregularities, is a broad sheet of stratified sand which forms the arid plain 
upon which the town is situated. It is four miles long and five wide, and slopes gently 
toward the sea at the rate of about fifty feet in three miles. This sandy plain must for- 
merly have been the bottom of a shallow estuary into which the Androscoggin emptied its 
waters before the Terrace Epoch, while the immense bodies of water were draining oflT, 
during the elevation of the coast For it was after the deposition of this immense body of 
sand, evidently the terminal moraine of a local glacier, which scooped out the river bed of 
the Androscoggin, that the river was turned eastward in its course, and emptied its waters 
^pnto the Kennebec, after which these sands were reassorted into terraces. 
H These terraces are six in number upon the south side of the river, while upon the oppo- 
site, or Topsham side, there are but two straight parallel ones which run nearly east and 
west, following the course of the river at this point Upon the south, or Brunswick side, of 
the river, the highest and earliest formed terrace is indistinctly marked, and turns south- 
ward from the river at nearly right angles to its present bed. The remaining ones are 
longer, more perfectly formed, and assume successively a direction more parallel with that 
of the river, until the two lower and most recently formed terraces lie almost exactly par- 
allel to the two opposite ones upon the northern side of the river, 

10 
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The locality of fossils situated farthest inland is at the '^ Railroad Cut/* two miles and a 
half westward from the depot, eighty feet above the level of the sea, and about three 
miles distant from it. Upon the western slope of the gneiss hill through which the 
road has been blasted^ lies the fossiliferous blue clay. At this point iViff?//^ aniirjua, Lcda 
truncala ( poriiandica), 3IyiUus edulisy Crf/ptodmi GouidU^ 3fya arenaria^ Saxkava arciicaj and 
Pandorina aremsa occurred. 

By digy-ing for the construction of AvellSj anywhere through the sandy strata of the town, 
the blue clay is found at the depth of ten to thirty feet. Besides the shells of M//a areiiaria 
and Miflllits edulis in all stages of growth, we find in their usual relative abundance, JVucula 
aniiqiia, Leda inmcata [portlaudica]^ and occasionally Pmidfmna aremsa. 

These beds correspond perfectly with the higher beds of the Tjcda clay on the Kennebec 
and Penobscot rivers, and at Portland. 

The lower horizon of fossiliferous clays is developed in several localities on the shores of 
Casco Bay, one of the most interesting of which is found at high-tide mark on the western 
shore of Mere Point. The shores of the Bay, in the more retired arms and reaches, are 
largely composed of cliffs of the boulder clay, which though always stratifiedj consisting of 
a tough blue clay at the bottom of the beds, graduates at the top into a lighter, more loamy 
clay, and abounds in sea-worn erratics. Where this boulder clay has been denuded on its 
surlaee, the land is invariably found thickly strewn with boulders, more so than in the more 
recent brick-clays farther inland. Besides the remains of sea-weeds were stems of a sedge- 
like plant and smaller portions of land plants too indistinct for identification. In the upper 
part of the beds, near the surface, concretions of clay formed about the stems of vegetables, 
occurred in great abundance. 

Lepralk miida (Fabn) Bare. The living form has not yet been detected on our 
coast south of Greenland. 

Lepralia ammlala (Fabr.) 

jBi/poih//ris psiUacea King. One valve occurred. 

Nucida mdiqna Mighl. [N, expama Beeve.) Abundant 

Leda bucada Steenstr. [N. Jackmni Gould.) Numerous. 

Leda trimcaia Brown. [N, porilandka Hitchc.) Numerous. 

Pecien idandicus Linn. Very abundant and large, 

Scrripc^ grdnlandicm Beck, Common. 

Macoma aabnhsa Stimps. Frequent. 

Asiatic cmnpressa Linn. (A elUpiica Brown*) Very abundant 

Astarle Banksii Leach. Rare. 

A&tarte siriaia Leach. Rare ; fine large valves. [Plate vii,, fig. 1.] 

Mya trmwata Linn, The short form frequently occurred. 

Saxkava arclka Desh* Numerous. 

Fimm {Nepiuma) tornatm Gould. Abundant and very large, some specimens nearly four 
inches in length. 

Bucdmim. undididum Mullen Large. Specimens occurred of both the short common 
form, and the long variety which we have only seen growing in Labrador. 

JBakmus porc(dm Da Costa. {B, crenatm Brug.) Abundant 

The drift beds at Portland resting upon Bramhall Hill, a rounded gneiss hill 
175.5 feet above the mean sea level, dip at rather an unusual angle, 15^-25'', 
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FiaoRB 4. 
Section orbed» 
at PortioJid, Me* 



fS. K and N. W. on each side of the hill, following the natural declivity of the rock. 
They agree closely with those described at Gardiner and Augusta, with slight local varia- 
tions ; consisting, in the upper beds, on S. E. .side of the hill on Canal Street, of more fre- 
quent alternations of arenaceous beds. First, in ascending order, is a bed of 



hard blue clay containing the numerous deep-sea forms enumerated below, 
which have been found at this locality by Mr. C. B. Fuller, without whose kind 
assistance this list could not have been prepared. These beds of pure clay 
pass into beds containing patches of sand and grit, until at a level varying from 
twenty-five to forty feet above the sea, following the slope of the surface^ the beds 
are composed of sand, with an almost entire absence of boulders, but contain- 
ing a few angular pebbles of quartz. These sandy beds alternate with thin 
beds of fine sandy mud, in which abound very perfect casts of Eurf/echimts dro- 
iachieihsis^ numerous valves of SernpeSj imited valves of 31^/ f Hits edttliSy and very 
perfect casts of the holes of 3I)/a arenana (see figure 4, near tlie top), showing that 
the animal after death had been replaced by mud, wdiich had been w^ashcd into 
the empty shell, thus proving the tranquillity of the w^aters of that period. 
' We have never found living specimens of 3f^a arenana of such great size and 
abundance growing with JScrripes gronlmidlcm^ and in almost equal abundance, as 
the latter is usually, in Labrador, only found in from ten to twenty fothoms. 
The presence of EHrf/echinm in abundance also shows that the sea could only 
have been four or five fathoms deep, while the beds of clay lower down in these 
series must have been deposited in a sea ten to twenty-five fathoms deep. 
I This deposit is unconformably capped by very thick beds of coarse sand and shingly 
gravel, precisely as at Gardiner, and about Boston. The lowest beds of tough blue clay 
are of the same origin as at Mere Point, Brunswick, while the brickyard clays inland are on 
the same horizon with the higher and more sandy beds. This point was more exposed to 
oceanic currents and tidal action, as evidenced by the frequent alternations of sands and 
sandy beds of clay, while the brickyard clays ^vere deposited in estuaries and quiet pro- 
tected bays. In these frequent alternations of beds of sand, which by their evenly bedded 
strata indicate a period of great tranquillity of the sea, we see evidence of a continued, slow, 
[and almost imperceptible depression of the land during all this period. 

Euri/echiims drobackienm (Moll) Found by Mr. K S. Morse and myself very abundantly 
and well preserved in nearly entire casts on Canal Street. 

Eschara ekganhda D'Orb, Canal Street. 

Stomatopora expuma Pack. On JBuccinum undttMim, 

LepraUa sp. 

Memhranipora americana D'Orb. This well-known form is not uncommon on shells, 

Peden grdidandicus Sowerby. Specimens from Mr. C. B. Fuller were thus identified by 
Dr. Stimpson. {P. simUis Laskey ? Fuller in the Report of the Maine Scientific Survey, 
1861.) 

In the usual abundance. From Mr. K S. Morse, 
Bost Journ. Nat. Hist, iv. 1844. {M. hifiata Hancock. Ann, and 
Common. 
Frequent. From Mr, Fuller. 

Leda iimuisukafa Couth. This I have received from Mr. Fuller. It is a well-marked 
specimen, agreeing precisely with the living forms, and is readily separated firom any varie- 



Pcdeu khndivus Linn. 
I Nucula antiqim Mights. 
'Mag. Nat. Hist, 1836.) 
L Lcda hfccufa Steenstr. 
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ties of L. huccata. Its occurrence here and at Saco is interesting, as showing that this 
locality was at the northern limits of the Acadian fauna of the Quaternary period, 

Yoldia pifgimm Miinster. [Nucula lenlicula Moll) I have compared the fossils with the 
recent shell from Greenland labelled '' leidicida Muller/' received through the kindness of 
Dr, C. Liitken of Copenhagen, and find no diflerences between them. It is not uncommon 
both here and at Saco. From Mr. C. B. Fuller, 

Mf/itltts ediilk Linn. Very abundant in the liigher levels of the clays associated with 
Eurf/ecMnus drdhachlemk and Serripes groniandkm. In a higher bed in another part of the 
city occurs a beach deposit formed largely, according to Mr, Fidler^ of the comminuted 
angular fragments of this species, and among them occurred a valve of Pkokts crispaia 
Linn., now in the collection of Mn C. B. Fuller of Portlaud^ who has discovered most of 
the forms here enumerated. 

Adade compressa Lino, (Not A. campressa Montagu^ Forbes, and Hanlcy ; A eUipiica 
Brown,) Common. Morse^ Fuller. 

Asimie Bankdi Leach. Abundant Forms closely resemblingj if not identical with, 
specimens of A Lawreidiana received from Dr, Dawson show that the latter is but a 
variety, 

Astarie stmda Leach. Not infrequent; associated as usual with the preceding species* 

Astar/e kciea Brod. et Sowb., Gould ! Rare, (Fuller) 

Cardkuu Hm/cm Stinips, Rare. Fuller, 

Sernpes ffroidafidicm lieck. Abundant in what must have 
shallower estuary than the species is now known to inhabit 
abounds in muddy bays, ten fathoms deep, 

Mm/m polf/Hcma Stimps., Smith, Misc. Coll., no description, 
common at Zeb*s Cove, Cape Elizabeth,* 

Macoma mbuhm Spgl. In the usual abundance, though not so much so as in the Labra- 
dor deposits. 

Sokn ensis Linn. Collection of Mr. Fuller. 

Mifa anmaria Linn. Abundant, 

Mya irnncaia Linn. Common. 

Saricava ardiea Desh, Common. 

PhokiB crispaia Linn. Rare, 

3Iargarita einerca Gould. Rarely found. 

Matka affink Gmcl. {N. clama Brod. et Sowb,) Frequent 

Nalica {Liimdia) groHlandica Beck, Frequent 

Naiica [/hnauropsis) Mandica GmeL [AL fwlieoides Johnst) Coll, Portland Nat Hist Soc. 

Buccinum midididum Muller. {B. lubradoreme Reeve.) 

Buccmnm pkdmm var. Poc^arrf/ Stimps. Can. Nat, Oct 1865. 

Dr, Stimpson quotes his typical recent specimens from near Behring's Straits, where they 
^ were dredged alive in twenty to thirty fathoms, in the Arctic Ocean north of Behring*B 
Straits, by Capt. John Rodgei^, U, S, N." 

Bucdmon Totieni Stimps,, Can. Nat^ 1865, Frequent. 

Buceimtm gronlfrndicitm Hancock, Frequent Specimens in the Collection of Mr. Fuller 
agree well with Lyell's figure of '^ B, aiyulomim^' a synonym of this species, 

Buccmnm crelmcum Reeve. Pack,, Can. Nat and Geol., Dec. 1863, pi, ii., fig, 6, 

1 See also a Ibt of fossils found at tbis localitj^ by Dr. Wm, Wood Proc, Porthnd Soc, Nat. HiM,^ i. 1862. 



been the bottom of a much 
On the coast of Labrador it 

{M. ovalk Gould,) Not un- 
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I\mts {Kepttmea) lO-eostatus Say. A specimen has been received from Mr. Fuller. 

tFusiis {A^eptunea) tornalus Gould. Frequent 
Spirorbis naidiloideE Lamk. 
Balanm porcaius Da Costa* (B, ffenicnlaius Gould.) Frequent 
Mipoffurus Bemkardm Stimps. Specimens of claws were received from Mr. Fuller, 
Hyas aranea Leach, Fine large specimens have been received from Mr. Fuller and 
Rev. R C. Bolles. 

Cancer borcalh Stimps. Numerous specimens from Westbrook, with the preceding, from 
Mr. Fuller. 

The beds at Saco are brickyard clays on the bank of the Saco River, about ten 
miles from its mouth, and agree very closely with the same beds at Gardiner, and 
are doubtless on the same horizon as the beds at Westbrook, occurring about the same dis- 
tance above the sea. Mr. Fuller has very thoroughly explored these bedsj and the nuiner* 
ous specimens of fossils received from him agree precisely with those from Gardiner. The 

iNucnIa mitiqna and Naiicm have been flattened out by pressure as in the Gardiner specimens. 
Idmonea aihtttiea {L prmmsa Stimps.) Rare. 
Modhlarki discrepmis Mull. Frequent and very large. 
Mciila mdiqim Mighl Abundant 
Yoldia myidis Couth. 
Yoldia pygmwa Miinster. ( Z lenfieida Moll.) 
Leda tenuisnkaia Couth. Not common. 
Leda [Yoldia) ar€tim{QvdLy,) Parry, Voyage, 1824, p. 241. {Leda irmwata Brown ; L^port- 
landica Hitchc. Sars, Fossile Dyreleveninger fra Quartaerperioden, 1865. Mmda siUqita 
and sulei/era Reeve. Belcher*8 " Last of the Arctic Voyagers," vol. ii., pL 33, figs. 1, 2, 3, p. 
186.) Very abundant Found, according to Torell, at Spitzbergen, in from five to thirty 
fathoms. 

Asiarfe Banksii Leach. 

Thracia Conradi Couth. Broken and flattened specimens are not uncommonly found, 
Thrada tnmcala Mighels et Adams. Usually the specimens are somewhat broken and 
distorted, 
r Pandora iriUneaia Say. Very common. 
H Pand&rma aremsa Moll. Not frequent 

H Bulh oemiUa Mighels, {B, scalpia Reeve, Belcher's ^ Last of the Arctic Voyagers," il 
^app. p. 392, xxxii. 3, a, b, c.) Also occurred at Scarboro and Westbrook frequently. 
I Memsiho albuh Mull Fine large specimens. 

H Naiiea ajiuk Gould, (iV chum Sowb.) Of large size, as at Gardiner. 
~ There are similar beds at Kennebunk, and also at South Berwick, where the bones of a 
seal have been found, as mentioned by Dr. C. T. Jackson in his Geology of New Hampshire. 
In similar beds at the slide of the Presumpscot in Westbrook and also in Scarboro, a 
Macoma [Plate vii., figs. 2, 2a.] which is closely allied to, if not identical with, Maconmfuscay 
occurred quite frequently ; it was collected by Messrs. Fuller and Morse. It is more 
Tentricose, but otherwise of the same proportions. From M. gronlandica it is readily dis- 
tinguished by being larger, much more ventricose, much more produced anteriorly, while 
the posterior end is more rounded and produced, w^anting the truncate appearance of M. 
gronlandica. The ligamental notch is less distinctly marked. 
Length, LOS ; breadth, .32 j height, .70 inch. 

u 
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The occurrence of this species is of great interest, as showing that at this point on the 
coast there was a decided increase in the temperature of the postrpliocene sea, owing prob- 
ably to the influence of some branch thrown off from the Gulf Stream. Two other shells, 
members especially characteristic of the Acadian fauna, such as Pandora frilineata^ and Ledu 
iemtisukafa, fmd here their most northern limit The occurrence of Asiarte casfanea at South 
Berwick, mentioned by Dr. C. T. Jackson in his Report on the Geology of New Hamp- 
shire, is a further proof of the boreal character of these beds, in distinction from the sub- 
arctic or Syrtensian beds of eastern Maine and the St Lawrence River. 

The beds at Portsmouth, N, H,, as noticed by Dr. C. T Jackson in his Geological Sur- 
vey of New Hampshire, are identical with those of Saco and Westbrook. He states 
therein that Mn John K Hayes found Leda [Nneula) por/Iandka associated with *' SangmnQ- 
lana" at a level thirty feet above high tide, in blue plastic clay. This is the most south- 
ward limit yet known of Lcda porilandiea. 

At Point Shirley, as has been shown by Stimpson, the beds dip into the sea 
irey. ^^^^ ^ rocky promontory at an angle of 18^ The forms therein contained are 
almost exclusively members of the Virginian fauna, being found abundantly in the waters 
south of Cape Cod, and agreeing precisely with the fossils discovered by Desor in Nan- 
tucket, and by Redfleld in Brooklyn, New York. At this point the Acadian fauna seems 
to have merged into a more southern assemblage of animals. 

At Point Shirley Dr. Stimpson records ^ the occurrence of the following species, which 
" occur in the upper part of the stratum of blue clay and pebbles which crops out from 
under the coarse drift*' : — 



i 

I 



Balmius rugoms^ 
Mga arenaria, 
Soien emisj 
3fadra solidksi?na, 
Venus mercenariay 



Asfarie mkata^ 
Aslar/e casfanea, 
Cardita borealkj 
Mgiilm edulk^ 



MyiUm imdhluSy 
OstrtJBa borealis^ 
Ftism decemcosiaiiis, 
Buecinum pUcosimi^ 
Buccinum inviitaiiim. 



The specimens which I collected were mostly much worn, as are many of those from 
New York and Nantucket in the Museum of this Society, collected by Messrs, Desor 
and Cabot 

The following species occur in the neighborhood of New York city : — 
Vmm nwrcmaria Lamk. 
Nassa {Ilgamma) ohsokta Say. Specimens of both species are in the Mu- 
seum of this Society, and agree precisely with those from Point Shirley. 

Our knowledge of the drift beds southward of Point Shirley is comparatively scanty, 
owing to the few fossils that have been found in these beds, and preserved for future refer- 
ence. But the interest of the subject is greatly enhanced by the fact, that these strata 
rest directly upon the middle tertiary beds at Nantucket and Martha's Vineyard, and in 
the vicinity of New York City, as it would seem from Mather's statements in the Report 
of the Geological Survey of New York. In addition to this, the fact that the contained 
fossils are forms now living in the adjacent seas heated by the warm currents thi^own off 
from the Gulf Stream, and thus have almost wholly lost their character as an arctic glacial 
assemblage, shows that the transition from the cooled areas of the Gulf of St Lawrence 

1 Proceedings BosL Soc, NaL HiaL yoL 8, p. 9, 1848, 
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'and northeast era Maine was sudden, and no more distinctly marked than at the present 
day ; — any light thrown upon the characters and distribution of this fonnation south of 
Cape Cod possesses the liveliest interest 
H We have been led to believe that in the drift period^ the present course of both the 
arctic current and the Gulf Stream existed at a very early period of that epoch from Lab* 
rador to Florida, and the abundant pala?ontoIogical evidence now before us proves this to 
have been the case. It is most probable that during the period of glaciers in the northern 
parts of the continent, the growth of tlie coral reefs of Florida and the West Indies was 
not interrupted ; and that a sub-tropical fiiuna existed in South Carolina, contemporane- 
ously w^ith the sub-arctic fiiuna peopling the seas of the southwestern coast of Maine, and 
the more purely arctic, glacial fauna, inhabiting the waters of Labrador and the Gulf of 
St. Lawrence. 

Messrs, Desor and Cabot ^ have happily filled up the gap in our knowledge of the beds 
on the coast of New England lying just south of Cape Cod, in a paper which we were not 
aware had been published until most of this article had been prepared for the press, and 
Bgubsequent to the publication of an abstract of the present article in the American Jour- 
nal of Science and Arts^ New Haven, January, 1866, 

The authors give a section of the drift beds, seventy-two feet in thickness, at Sancati 
Head, forming the eastern extremity of the island of Nantucket, resting upon twenty feet 
of a brown clay which in referred to the Miocene Tertiary, which is considered as probably 
contemporaneous with a similar clay underlying the drifl at Truro, Cape Cod, and also with 
the brown sandy clay at Martha's Vineyard, proved by Sir Charles Lyell to be miocene- 
Resting unconformably upon the brown clay are beds presenting the following section in 
the ascending order. (L) a bed of gravel, — two feet; (2.) homogeneous white sand, — 
four feet; (3.) tough clay, very similar in its aspect to the plastic clay near Paris, except 
that it contains a great many nodules of ferruginous sand, — one foot; (4.) *^an oyster bank 
one foot thick, intermixed and covered by (5.) large masses of Serptth ; which are like the 
oysters, in their natural position," with many other shells, — four feet; (6.) a stratum of 
worn shells which " bear evident traces of exposure, the valves of the bivalves being gen- 
erally isolated, and the Balanm disintegrated and more or less worUj — two feet" "Above 
this stratum of loose shells there is found a series of layers of sand and gravely with a 
thickness of nearly fifty feet, in which every variety of materials may be seen, from the 
Enest sand to the coarsest gravel," These beds dipped westward from five to fifteen de- 
grees, the beds becoming less inchned from below upward. 

We quote at length the conclusions of the authors, as the paper is not generaUy acces* 
sible to American students :^ — 

"Concerning the drift overlying the tertiary clay at Sancati, it is obvious from the regu- 
larity of the strata, and from the very perfect state of preservation of the shells imbedded 
in it, that it has not undergone any violent disturbance since their deposition. The spe- 
cies collected by us in the above-mentioned oyster bank are the following ; — 




Ventis mercenarmj plenty, 

Mf/a arenaria^ plenty, 

Ostrea boreali% a bed several feet thick. 

Area tmmversa, very abundant. 



Sokn emis^ abundant, but very brittle. 
Asiarfe cartama^ ratlier rare. 
Cardita bofralisy rare. 
Ctmdnffia ieUinoides, rather rare. 



t " On Uie Tertiar)^ and more recent Deposita io the Lland of Nantticket*' 
^Journ, Geol. Soc. London, V. p. 340, Feb. IU9. 



By E. De»or and E. C. Cabot. QmrL 
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Crepidula formeafa, abundant 
Biiccmum tmdahtmy rather rare. 
^ — - — plicosumj abundant 
Nmsa obsokiay abundant 
irwUMu^ abundant 



Scahria ffrdniandica^ rare. 
Balamis rmpsa^s^ very abundant. 
Serpuhj forming a layer several feet thick. 
Pagurus paUkark (claws). 



'* Now these are, without any exception, the same species that are found living on the 
shore of Nantucket and Cape Cod ; and as they are all in their natural position, the bivalves 
having almost always the two valves united, and the Venus being commonly half open, 
just as they are found on the beaches when the muscles have relaxed after death, we may 
fairly infer that in this part of the continent at least, the climate has not undergone any 
considerable change since the deposition of these fossils. 

*^ The presence of a stratum of disintegrated shells of the same species, resting upon the 
undisturbed oyster-bank, may easily be accounted for by a somewhat more violent action 
of the tides, which deposited in this irregular manner a part of the shells which were 
washed oif from the oyster bank itself, in the same way as is the case now among the Nan- 
tucket shoals, 

*' Until last year it was assumed by the geologists of this country that there were no fos- 
sils to be found in the drift, south of Lake Champlain and the State of Maine, when one of 
us had the good fortune to discover several species in the drift of Brooklyn, near New 
York.^ Similar fragments, especially of Venns mercenaria^ have since been found in the 
cliffs of Point Shirley, in Boston Harbor. Now, as the fossil shells in both places are of the 
same species as those of Sancati cliff', tliere is every reason to consider them as belonging 
to the same period, their more or less perfect state of preservation depending merely upon 
local influences. It ought further to be stated, that wherever the shells are worn or 
broken, and the strata which contain them coarse and irregular, it is either in such places 
where the tidal currents must have been violent, so as to carry and deposit promiscu- 
ously heavy pebbles and minute shells, as in the cliffs of Point Shirley ; or in such places 
where we must suppose that floating ice was at work, carrying indiscriminately heavy ma- 
terials, pebbles and boulders, together with oysters and other shells detached from the 
neighboring flats, and heaping them up in the corners of bays and sounds. This seems to 
have been the case with the coarse deposits of Brooklyn, where oysters and Venus ai^ 
generally found imbedded in a reddish loam intermixed with pebbles and boulders, many 
of which are distinctly scratched, thus reminding us of similar actions which you have de- 
scribed in Fundy Bay and in tie St Lawrence ; whilst in other places like Nantucket 
and the bays and fiords of Maine, a more quiet action prevailed, so as to allow the shells 
to be preserved in their natural place and position after death. 

*^ Finally, the fossils of the drift of Nantucket bear such a striking similarity to those of 
the newer pliocene of the Southern States, that they become a natural link between the 
northern and southern deposits. Instead of considering these as so many distinct forma* 
tions, we should therefore henceforth look at them as mere modifications of the same de- 
posit, being the result of the same agencies, viz. : oceanic tide-currents along the whole 
coast of the United States, combined with gradual and secular oscillations of the whole 
continent, the local strength of the tidal currents affording a sufficient explanation for local 
diversity in the arrangement and size of the materials in each locality." 



i 



I E. Desor'a Letter to M, de Verne nil, in the Bulletin de ia 
SocUte Gcdogiqut de France, 1847. A most intereatiug col- 



lection of tlie drift fossils of Brooklyn has since been made hj 
Mr. Hed£cld. 
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By the foregomg lists it will be seen that during the Quaternary of the French and 
Scandinavian geologists, or post-pliocene period of Lyell, the distribution of marine animals 
was goveraed by the same laws as at the present day. In going southward from Labrador 

Pto New York the seas became warmer the more they came in contact with the heated 
waters of the Gulf Stream^ whose influence was evidently exerted on the coast of New 
England during the glacial period. The climate of New England was not purely arctic, 
but rather sub-arctiCj where now it is '* boreal.*' While this period was characterized by 
the wide distribution of wbat are now purely arctic or circumpolar species^ there were also 
intermingled boreal or Acadian forms. Thus the arctic Leda arciica, Peden grdnktmUmis^ 
Serripes grodandicus^ Pandonna arenosa^ and Fmm (onmhis^ were then wide spread and most 
characteristic shells from Greenland to PortUmdj Maine. The Leda especially, abounding 
in every clay deposit, has now become wholly extinct south of Spitzbergen and the 70th 
parallel of latitude. 

H An exceedingly small percentage, if any, of the species has become wholly extinct, the 
only instances occurring to us being the Belttga vermofifana^ about which there must be 
great doubt, owing to the difficulty of distinguishing the fossil species of whales, and the 
new species of Ftism (F. luhradormm\ and, possibly, Bcla rohmta^ described above. 

■ A considerable number have become extinct in the north temperate seas, owing to the 
great changes in the climatic conditions. A parallel case is shown in the southward migra- 
tion and subsequent extinction in Europe of the musk-ox, polar bear, lemming, and other 
quadrupeds now confined mostly within the limits of the arctic circle. 

f During the glacial period, or that of the deposition of the glacial beds, (Leda clay of 
Dawson,) which are unmistakably rewashed terminal moraines left during the incoming or 
coldest period of the Quaternary, (when, we have every reason to beUeve, true glaciers of 
great extent eroded the present river systems as far south as New YorkJ there was a 
greater uniformity than now of the climate ; but yet, as shown by the distribution of ani- 
mal hfe, there was a decided change from a purely arctic to a sub-arctic cHmate, from 
Greenland southward. 

At present, the arctic or circumpolar fauna is restricted to a district north of the yearly 
isothermal line of 32'', which thus includes the arctic-american Archipelago, Northern 
Greenland, Spitzbergen, Nova Zembla, and the coast of Siberia. This is a true circitm^ 
polar fauna, and can scarcely be said to be Asiatic, European, or American, though members 
of the group extend in diminished numbers and size down on the Asiatic coast, to Japan, as 
we are informed by Dr. W. Stimpson and by P. R Carpenter in the Keport of the British 
Association for 1856 ; on the European coast as far as the Mediterranean Sea, and on the 
Eastern American coast as far as New Jersey, where the polar currents give, at great 
depths, the necessary amount of cold for their existence. South of this circumpolar belt is 
a sub-arctic zone of life corresponding to the yearly isothermal of 40°. This line starts 
from near Cape Breton in North America, and includes Iceland, the Hebrides, the Faroe Is- 
lands, Finmark, and Northern Norway. On the American coast this fauna is characterized 
by a small number of species not yet recorded as found in the circumpolar district, which 
only occur southw^ard in the Acadian district in diminished numbers and impoverished in 
size. This Syrtensian fauna bears the same relations to that of the Acadian district as 
that of Finmark, (judging from the data furnished us in the papers of Professor Sars,) 
does to that of the Baltic, North Sea and Scottish seas, the boreal or Celtic fauna of Forbes, 
and which is the European representative of the Acadian fauna. We have shown ^ that 

See abo Uie Prtx. Bast Soc, Nat. BUL^ Jm. 1866, p. 276. 




1 Canadian Naiuralisl and Geologut^ Dec, 1863. 
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this fauna is limited to Hudson's Bay, the coast of Labrador, and the northern coa«t of New- 
foundland, Southward it follows the line of floating ice^ which partially excludes Anticosti, 
but includes both the Grand Banks, and those shoals lying to the southwestward along the 
track of the polar current, which on the coast of New^ England flows between the coast 
and the inner edge of the Gulf Stream ; along this line lie the Banks, off Nova Scotia, 
and Maine, and Massachusetts, together with the St George's Banks and the Nantucket 
Shoala Its influence is likewise felt as far south as the shoals lying off the coast of New 
Jersey. This current W'Onld even seem to impinge slightly upon the north side of Cape 
Hatteras, w^here Redfield supposes its final influence to have been felt Retuniing again to 
the shores of the British Colonies, we find this Shoal or Syrtensian fauna most curiously in- 
terwedged vdth the Acadian or New^ England fiiuna. This is owing, w^ithout doubt, to the 
overlapping of the Gulf Stream upon the great polar current Thus, whUe the mouth of 
the Bay of Fundy is properly a Syrtensian outlier, the head of the bay, the coast of New 
Brunswick, the western side of the Gulf of St Lawrence, the mouth of the river St Law- 
rence on its southern side, and a small isolated area on the southern coast of Newfovmd- 
land, sheltered from the polar current sweeping by Cape Race, and on w'hich a small 
branch of the Gulf Stream may possibly impinge, are outlying areas inhabited by 
epecies most characteristic of the coast of New England north of Cape Cod, constituting 
a fauna termed by Professor Dana the Nova Scotian Fauna, and by Liitken, the Acadian 
Fauna. Thus between Greenland and Cape Cod there are two distinct faunas : the Aca- 
dian, wdth outliers situated north of its normal limits, due to the influence of the Gulf 
Stream, or, perhaps, to the absence of the polar current; and'*the Syrtensian or Lab* 
rador fauna, peopliog the coast of Labrador and Newfoundland, sendmg outliers far 
southwards, due to the influence of the polar current Any attempts to split up this area 
into smaller subordinate districts or faunae than these must prove unsuccessful, as such dis- 
tinctions would be highly artificial. 

Having shown how these three faunoe are limited at the present day, it remains to no- 
tice how this distribution differed in Quaternary times. The arctic or polar current must 
have sent a branch through the present course of the St Lawrence Eiver into Lake Cham- 
plain, in a general southwestern direction. This current was evidently a continuation of 
the present Belle Isle current, which even now pushes the cold waters of the Straits far up 
beyond the island of Anticosti beneath the fresh waters of the St Lawrence River. It has 
been noticed by Dr* Dawson/ who has satisfactorily shown the effects of this powerful St 
Lawrence current, that the post-tertiary fauna of the St, Lawrence, as it has been studied 
by him at Montreal, Riviere du Loup, and Quebec, was in all its features purely Syrtensian, 
and identical with that of the colder portions of the Gulf of St Lawrence, and especially 
the coast of Labrador. 

The chiy beds of Canada synchronize and agree in their general features very nearly 
with those of Maine, as has been already observed by Dr. Dawson. All the beds to the 
eastward of the Saco Eiver afford a Labrador faiuia. About Portland and on the Sacoj 
River w^c are, however, on the limits of the post-tertiary Acadian fauna. Certain common 
Syrtensian and purely arctic forms there dwindle in size and dimmish very sensibly in 
numbers, and a few arctic species are replaced by Acadian forms. 

I Address of Principal Dawson before the Natural History west striation of the valley was ** from the ocean toward tba 
Society of Monireal^ May, 1864, publislied in the Caua- interior against the slope of the St Lawrence valley/^ p, 9. 
dian NcUuralUt, where he ahowa that the general south- 
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At Point Shirley we have good evidence of the beginning of the Virginian fauna, where 
Venus mercenaria and Buceinum plicosum abound. This must have been tlie northern hmita 
of the fliiina so well developed, as noticed by Desor, in the beds of Nantucket, where the 
temperature of the sea could have scarcely differed from that of the present period. The 
same may be said of the post-tertiary fauna of South Carolina, and, fi^om what little we 
know, of that of Florida, where the heated Gulf Stream evidently preserved the same condi- 
tions as now, only more checked in its northern limits than at present by impinging more 
directly on a coast lined with floating ice, as tliat of Maine must have been in post-tertiary 
times. 

At such a time the increased degree of moisture must have produced a much greater rain- 
fall, the fogs must have been of greater extent, and the snow line must have approached 
much nearer the sea, than at present, on the eastern coast of ximerica, south of lat 6(f , and 
glaciers of great extent must have surrounded the mountains of New England. The land 
fauna and flora must have been that of Labrador. The bison, the Phoca [PagopMlus) groBii- 
landica, the Behifja vernwnlana, and among plants, the Poieufiila iridentuta and Arcmria ffrcen^ 
landkiu (botli of which are now found in the colder parts of the coast of Maine,) must have 
been the characteristic species. Remnants of such a flora and faima we now behold on our 
alpine summits. On the top of Mount Washington, the last 500 feet exhibit a purely sub- 
arctic or Labrador vegetation. We can scarcely call it arctic, for the dwarf spruces and firs 
are of the same size as in the more unprotected places in Labrador. The same species 
of weasel which abounds in Labrador, we have seen on the summit of Mount Washington. 
The insect fliuna we must believe is an outHer of the Labrador sub-arctic assemblage of in- 
sects, though with certain features of its own. While some Diptera, Coleoptera, and Lepid- 
optera are identical, certain species, such as Chmmbm semklea^ An/j/mm Afonfiints Scudder, 
difler slightly from any yet found in Labrador, though they may yet be found further 
north, or may prove to be local species, remnants of a sub-arctic fauna which peopled the 
surface of New England, living between the coast and the snow line in the mterior. As the 
line of perpetual snow retreated up the mountain sides, the more hardy species followed, 
while many others doubtless died in the great changes of climate and topography which 
ushered in the historic period. As there are aerial or alpine outhers, relics of this ancient 
sub-arctic fauna and flora, so we must consider the present abyssal forms, and outliers of the 
Labrador marine fauna, — such as inhabited the Banks of Nova Scotia and Northern New 
England, and the cold waters of the mouth of the Bay of Fundy, — as the remnants of the 
Syrtensian fauna, which during the glacial j)eriod must have been spread very uniformly 
over this area. 

The arctic sea-birds even now breed upon the islands in the mouth of the Bay of 
Fundy, as they do on the coast of Labrador. 1 am told by fisliermen that the Puffin, Mormon 
arctica^ used to breed on Mount Desert. The Aka impemm was probably a common bird, as 
it was once on the shores of Scandinavia and Scotland ; there are rumors extant among our 
oldest fishermen of its having been seen years ago, but within the recollection of men now 
living, as I am informed by Professor A, E. Verrill ; and its bones have occurred in the 
kitchen-middings of the coast of Nova Scotia It is known by Rev. Mr. Wilson, a mission- 
ary in Newfoundland, to have been common less than forty years ago about the Fogo Isl- 
ands, on the northeastern shore of Newfoundland, as I have been informed by Mr. G, A. 
Board man of Calais, Maine. These birds represent the sub-arctic avi-tauna of New England 
during the later period of the drift, and owe their extinction possibly to the slow changes 
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of the climate, which must have been gradually ameliorating for two centuries past in 
north temperate zone, but more especially to their destruction by man. 

All the lact^ cited above must at least tend to disprove any theory of a former t^^rtiarj* 
or post-tertiary continental connection between Europe and America. The fiiuna and flora 
of Labrador during the glacial period were too distinct, the oceanic currents could not have 
allowed any interchange of forms, and the great depth of the sea in Baffin's Bay would have 
prevented 8uch migrations as Forbes supposed to have taken place from Europe, 

The geological history of the American continent, as laid down so clearly by Professor 
Dana in the Proceedings of the American Association for the Advancement of Science for 
1856, proves that the different formations were, during paleozoic, mesozoic, and tertiary 
times, built around the granitic laurentian nucleus of British America, and gradually pro- 
ceeded southw^ard. All the tertiary rocks form narrow strips of land along the coast No 
well-informed geologist can believe that the tertiary strata formed continuous sea bottoms, 
— that, for instance, the miocene beds of Spitzbergen were continuous with those of Disco 
Island in Greenland, or that the Greenland beds are a part of the miocene strata of the 
southern States. Equally unfounded on general geological principles seems the theory of a 
tertiary Atlantis, advanced at the present time, especially by Heer and others, though first 
proposed by Forbes, to account for the distribution of life in the Azores, and the islands 
lying off the mouth of the Mediterranean Sea. In fact, the fauna as we go southward from 
the arctic zone, becomes more and more distinct, and it is probable that such distinctions 
obtained from the earliest palaiozoic times. The Silurian fauna of Europe is nearly as dis- 
tinct from that of North America as the tertiary fauna of England and France is from that 
of Virginia, as in the latter case insisted on by Sir Charles Lyell in the Quarterly Journal 
of the Geological Society for 1845. . 

During glacial times, while the cave-bear^ lion, hyena, and aurochs were associated ioV 
Europe with the musk-ox, reindeer, and polar bear, in America the bison characterized a 
far different American sul>arctic fixuna. It cannot be said that the glacial fauna of America 
was derived by immigration from Europe, for not a single feature, peculiarly European in 
its type, is found in our post-tertiary beds. On the other hand, the glacial fenna of Northern 
Europe was essentially arctic-european or ** pal^arctic." Because the musk-ox is found 
fossil in the turbaries of France and gravels of Germany, it need not be inferred that the 
European fauna of that period borrowed an American feature. We would rather suppose J 
tliat the former range of the musk-ox, a circumpolar species, was arctic-european as well 1 
as American. In considering the origin of the flora of Labrador, though not possessing a 
special knowledge of the botany, we would on general principles venture to dissent from 
tlie view of Dr. Hooker, that the flora of northeastern Arctic America is essentially Scan- 
dinavian in its origin. 

The flora of Labrador, so far as we were enabled to observe, follows closely the laws of 
distribution of the land and sea animals; and any theory that separates the origin of the 
two assemblages cannot be in accordance with the general laws of the distribution of life, 
be it plant or animal, over the surface of the globe. The fauna of Australasia is no less 
peculiar than its flora ; the flora of Brazil is characterized by its peculiar tropical American 
forms, just as the fauna is circumscribed by peculiar features. So we must believe that the 
origin of the arctic-european and arctic-american and arctic-asiatic floras and faunas was 
distinct from the outset^ and that they have never borrowed, by extensive inter-continental 
migrations, each otlier's peculiar characteristics. As we have observed in regard to the ani- 
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mals, there are a very large proportion of arctic plants spread over the whole arctic zone, 
which cannot be said to be American any more than European or Asiatic, but simply 
circumpokr. On the other hand, there is a small percentage of which the reverse is 
true, and this is paralleled ^imong the animals. 

Dr. J. D. Hooker, in hi« elaborate es^ay on the Distribution of Arctic Plant.n in the Linnean 
Transactions for 1801, accounts for the greater richness of the flora of Lapland over that of 
other arctic regions by the blending of warm and cold currents of air and w\ater, and its 
great diversity of mountains and low lands ; while on the broad plains of Siberia and the 
level plateau of Labrador there is the greatest uniformity of climate^ and hence a corre- 
sponding paucity of plants. 

The same climatic conditions determine the distribution of marine life. As we go from 
Norway to Greenland the number of species lesseus greatly. Dr, Lutkon, in his admirable 
View of the Echinoderms of Greenland, shows that the fauna is essentially arctic-araer- 
ican rather than European. It is so with the other radiates^ and the articulate and raollus- 
can fauna, and the fish fiiuna would seem to follow the same law* All the facts known to 
us tend to prove a separation of the two continents even from the palseozoic period. 

Dr. Hooker cites fifty-seven species of plants which do not cross from Greenland to 
America. This i.s paralleled by the apparent restriction of a few species of marine inverte- 
brates to the high polar seas, such as the Leda iruneaia and Pecten gnmhndicm, though in 
glacial times they abounded in northeastern America. 

Among the most purely arctic-american plants are the PotmUila iridentata^ w^hich is 
abundant in Greenland and which we have collected in profusion in Labrador, Maine, and 
on the White Mountains ; also the Arenariu (jranlandimy wbich is more thoroughly arctic, 
preferring the coldest spots on the outer islands of the coast of Labrador^ and the alpine 
summit of Mount Washington, and which has even been detected on Cape Elizabeth, Me., 

►by Dr. G. L. Good ale, of Portlantl 
These two plants — which Dr. Hooker acknowledges have never occurred elsewhere on 
the globe within the historic period — he supposes were originally from Scandinavia, though 
they have never been found in Europe* By this mode of reasoning we might just as well 
imagine the clam, Mya aremina, to have been derived originally from Europe, or the bison 
to have been derived from the aurochs of Europe. The presence of such characteristic arc- 
tic-american forms in Greenland must destroy our confidence in the supposed identity of 
the Greenland flora wnth that of Lapland, for there are strong grounds for regarding the 
flora of Greenland as arctic and circumpular simply, rather than European arctic, and that 
on either side the flora becomes more strongly either American or European, as we go 
westward or eastward of Greenland, 

When, following the line of tlve yearly isothermal of 32°, we go to the southward on 
either side of the Atlantic, we find warm and cold currents of air and water intermingling, 
and thus producing much greater diversity of climate than in Greenland. While the Gidf 
Stream abuts directly upon Scandinavia, some of its effects are felt in Newfoundland and 
Labrador, Both lands are continental, and shade into temperate regions. There is a very 
perfect correspondence in the geology and distribution of the formations, and hence, as 
Hooker observes, there are a large number (230) of plants, common to Labrador and Scan- 
dinavia, which do not occur in Greenland. This is paralleled very exactly in the distribution 
of animal life. In the seas of Labrador and Newfoundland are found forms derived from 
the more temperate seas of New England, as on the coast of Norway many forms occur 
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which are denvetl from the Britis^h seas, and are even found as far south as the Mediterrap 
nean. These serve greatly to swell the lists. In fact the facies of the flora of Labrador is 
mb-arclic and by no means purely arctic, as is that of Greenland. Explained in this way 
the flora of Greenland seems to us no more anomalous than ita colder climate and remote- 
ness from sub-arctic lands do^. isolated as it ever has been by deep seas and po^verful oceanic 
currents of diflerent temperatures, which, we must believe, served from the earliest times 
as barriers against the commingling of more temperate forms of life with purely circum- 
polar species. 

There is, in our view, no reason to believe that the glacial period, as some writers think, 
has shifted from the eastern to the western hemisphere, or vice versa; for the same causes 
which brought on the cold period were evidently common to the arctic and sub-arctic 
regions throughout their whole extent^ though governed greatly by the present distribu- 
tion of the isothermal lines. That the drift deposits were laid down contemporaneously 
on both sides of the Atlantic, seems proved by such flicts as this : that Leda ardica (L, 
porUandica)^ more than any other shell characteristic of the drift deposits of the northern 
portions of America and Europe, has become alike extinct both in Scandinavia and its 
equivalent, Labrador, Canada, and New England, 

The break in the glacial beds — which by Sars^ (in which he closely follows D'Archiac) 
are divided into an earlier Quaternary or ^^gkckV' formation, from which few fossils have 
been taken, and those purely arctic in character, and the more recent beds, " post-glacial," 
resting upon them, containing a great influx of boreal or sub-arctic and some Lusitanico- 
Mediterranean species — does not seem so distinctly marked in northeastern America as in 
Europe. In southern England the able researches of Mr. Searles V. Wood, jun., enable this 
writer to '* arrive at the conclusion that the wide spread boulder clay of England is wholly 
distinct from the older, but partially developed drift of the Cromer coast. That conclusion 
was arrived at by the minute examination of more than 8000 square miles of the eastern 
portion of England, and the grounds for it were submitted to geologists in a detailed map 
of tbe drift beds over the whole of that area, watli copious sections. It was thus that I ac- f 
quired the opinion which induces me to deny, as I do, ' that we have yet any evidence of 
any general submergence at the incoming of the glacial period, far less of repeated oscilla- 
tions of submergence and emergence.' Now although I have endeavored to show 

that on the east coast of England four oscillations of climate have occurred since the inci- I 
dence of the glacial period, viz, : first, the extreme cold of the Cromer drift when the coun- 
try except a part of Norfolk was land ; second, the ameliorated climate of the sand and 
gravel series, which overlies that drift unconfonnably, and partially underlies the boulder 
clay ; third, the return of cold with the extensive submergence which introduced the wide 
spread formation of boulder clay ; and fourth, the return to sand and gravel conditions, 
with the elevation and denudation of that clay and the introduction of the post-glacial 
genes — yet the oscillations of climate during the tertiary period begin as w^ell as end with 
these " — The Reader, London, 1865, p. 466. I 

Having the grand outlines of this formation thus mapped out for us, it remains for 
geologists in this country to see how far the parallel can be carried out in America^ ■ 
There is as yet everything to be learned of the lowest and oldest boulder clay of the coast. 1 
of Maine ; to ascertain how far it is conformable with the brickyard clays of the upland&_. 



i OmdeiNorge forekomnieadc fosaile DjTclevninger fra Quartajrperioden, eU;. ; af M. Sara, Cbristiaiiia, 1865. 



OF LABRADOR AND MAINE. 



260 



wlietlier there is an overlying bed of sand such as the sheets of sand resting every- 
where on the upper boulder clay. At present there have been revealed no signs of this 
lower bed of sand clay, and the lowest clay beds we are acquainted with seem to graduate 
into the rewashed, more inland, and more recent boulder or brickyard clays. 

In adopting the term Quaiernarf/ Period, we would use it in the amended sense proposed 
by D'Archiac in 1848, in his '^Histoire des Progr&s de la Geologic." From his able re- 
new of all the prime characteristics so trenchantly dividing this Period from the Pliocene 
Tertiary, we are led with that author to consider this Period as rather equivalent to the 
Tertiary as a whole, than to either of its three subdivisions; and rather as the beginning 
of a new Epoch or Period, than the close of the Tertiary. The distinctions, as shown by 
D'Archiac, obtain no less in the tropics than in the high latitudes. In tropical America 
the period is marked off from the Tertiary by the appearance of the great mammals, the 
Herbivores characterizing the formation in America, and the great Carnivores the deposit 
of the Eastern hemisphere. About the Mediterranean the Tertiary Period closed with the 
upheaval of the Sub-Apennines of Italy, or Alps of Yalais. 

Professor Dana, in his ^^ Manual of Geology/* states further important distinctions, such 
as the rise of land in the high latitudes which had not before taken place since Pali^ozoic 
times, ushering in the Period of great glaciers, and thus serv^ing, over one half of the sur- 

Iface of tlie globe, to further separate this epoch from the Tertiary. 
I Another feature of this Period is the great uniformity of climate over broad, continental 
areas, and the wide distribution in space of certain species most characteristic of the Qua- 
ternary Formation. Such are the occurrence, on both hemispheres, of the musk-ox, the Si- 
berian mammoth {E. primigenim)^ and among marine mollusca of Leda arciica Gray, Sars 
{jporthndica)^ which is now restricted to the circumpolar seas,' 

^B General Conclusions, 

^1 To account for all the facta which have been developed above, we must assume, — 
^1 I. That the northern portion of North America, that is, the boreal and arctic regions, 
^Btood at a much higher level a!>ove the sea than now. We have given good evidence that 
I it stood at least 360 leet above that level in Labrador. It would be safe to assume that 
the coast line stood at an elevation not falling short of 600 feet. While this increase in the 



^™ 1 D*Ar('hiac in the Uesumft General of tbe firbt part of his 
I Toliinie on ihe Quaternary Puriodj divides the epoth into fivo 
^B^riods^for an c^numeratioii of which we would rvfur tljc 



clyslique |idiic^rale et de courte duree/* seems to he equivalent 
to the Saxicava sandx of American autliora. 

The lacustrine or Terrace Period of American geologists ho 
lader to his volume. But th« diflerences upon wlik-h that also includes in this 3d Periwiet which is as distinct from the 



larned and [dillosophie author bases his Periods 3 and 4^ seem 
us not well founded. They both too[*ithcr correspond to 
our Lt!da cktf/ of the northeast coast of North America. ** P^- 
jiode (4)| de calme pco proloDgec/' he cbaracterizea by the 
**Tdl and deposits of Arctic shells;*' while Periode (3J, a 
later one, is characterized hy the *' Pampajan deposit^*, the 



Saxicava 8an«k as the latter is from the Lccia Clays — the 
three being unconformable and accouipanied by distinct oscil- 
lations of land. 

His 1st and most recent period of existing ghvciers in the 
Atpa, and *^ probably other ebains of mountains," accompanied 
by »* polished, striated, and rounded (nioutonnees) rocks; 



development of the fauna of Great Mammals and marine, flu- gravel, sand^ unstratified pebbles, and erratic blocks of the 



^^Rw 



viatile shells, identical with fhe species which stiU live under the 
Bume tatitudex." 

On the contrary, we find in Maine, in the upper part of the 
Lieda clay, the remains of the bison associated with Leda arc- 

:fl, a shell now purely circumpolar, while the bison inhabits 



Alps " being of local origin, seems an artificial subdivision 
when applied to the Quaternary period generally. 

The term Leda Claj/^ first proposed by Dr. Dawson, and 
adopted by the Canadian geologists, characterizes much better 
this formation in northeastern America than the term Cham* 



le temperate zone. The Period 4, then, graduates into Pe- plain Epochs taken from a shallow inland sea of slight ex- 



riod 3 of D'Archiac. His " Periode (2), de transport cata- 




tent, where the strata are but partially developed, and some 
of the most characleristie fossils entirely wanting. 
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height of the land would not materially change the physiognomy of the continent north 
of the St Lawrence River and GulE, where the table hind rises abruptly from the ocean as 
in the arctic regions ; it would effect a great alteration in the diHtribution of dry land 
south of the parallel of 50° N. Should all the present sea-bottom lying within the limits of 
the depth of one hundred fethoms be thus raised^ the Gulf of St. Lawrence would be rep- 
resented by a river delta, one mouth in the Straits of Belle Isle, the otlxer flowing out be- 
tween Cape Breton and Cape Ray. All the submarine plateaux, such a^ the Grand Bank 
of Newfomidland, and the banks lying off the coast of Nova Scotia, Maine, and Cape Cod, 
would be elevated above the sea, and probably form broad plains. Thus the effects on the 
distribution of life would essentially differ from those of the region north of 50" N. Such 
a rise and enlarged area of land would, as has been stated by physicists, produce an ex- 
tension southward of an extreme arctic temperature. While the climate would be greatly 
lowered, we still have added the proximity of the Gulf Stream^ as evidenced by the 
temperate rather than arctic fauna of the glacial beds of New York and Nantucket, and 
the more tropical assemblage of South Carolina. Such a blending of hot and cold currents 
of air and water must have produced even more fogs and a much greater rainfall than now, 
to feed the enormous glaciers which moved into the sea from off the principal water-sheda 

Thus the snow line descended near the sea level, the shore presented a nearly solid front 
of glacial ice at least rivalling in height and breadth the enormous glaciers 1000 feet thick 
and 540 miles long, discovered by Sir James Ross in the antarctic lands. As the ice re- 
ceded, it left all the marks of intense glaciation, in the appearance of rounded rocks, glacial 
grooves and moraines, both terminal and lateral, 

II* Leda Clay. There was a gradual change of level in the sea. At the close of the 
glacial period the snow line gradually receded from the coast, and the glaciers retreated to 
the mountains. During the slow and gentle submergence of the land ushering in this 
epoch, the crude moraine matter was sorted into beds of regularly stratified clays 100 to 
300 feet in thickness. The lowest beds consequently are the most ancient, as is also evi- 
denced by the greater prevalence of arctic forma During this time the sea was filled 
with floating ice, as at present on the Labrador coast, and the great polar or Labrador cur- 
rent exerted its full power. The temperature being so even throughout the northern hem- 
ispheres of the globe, there was a great uniformity in the distribution of life, and certain 
species enjoyed a wide distribution where now they are restricted to comparatively narrow 
areas. Toward the close of this period the bison, the Greenland seal, the walrus, and the 
Vermont whale {Beluga Vermoniana\ flourished. The Age of great Mammals dated from 
this early period. An arctic fauna and flora inhabited the coast between the sea and the 
low snow line, and the flora and fauna which are now found only on our alpine heights, or 
in cold, isolated spots on the coast of Maine and the northern lakes, then peopled the sui> 
face of New England and Canada. All the biological features of this epoch partook of an 
intermixture of the boreal and arctic faunas and floras that are now more distinctly cir- 
cumscribed into narrower areas. 

We have no evidence of an intercontinental communication with Europe during this 
period. The remains of the bison, the purely American forms of the lower animals found 
in tlie Leda clay, all tend to show that no migrations took place either from Europe or 
Asia into northeastern America. Then, as now, there was a local facies imprinted on those 
animals whose remains have survived, exhibiting the same faunal distinctions, and even 
more strongly marked than now. 
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The close of this period was signalized by a great amelioration of climate, by broad areas 
of marine clays finely laminatedj and having more sand and loam intermixed than in the 
lowest and oldest beds. This was the transition from a period of broad estuaries, and, at 
a late stage, of shallow seas, to the next epoch of a secular emergence. It ushered in 
the — 

III, Period of raised Beaches (Saxicava Sands), This necessarily implies a great denuda- 
tion of the glacial clays. The rolled, sea-worn boulders, shingle and sand, composing the 
mass of the ancient osars and beach deposits, now found at all heights from the present 
seadevel to 500 or 600 feet^ are derived from the resorting of the moraines. We thus find 
that the highest beaches are the oldest, and the most recent, those just above the ocean 
level The temperature of the sea did not differ greatly from that of the present day. 
During this epoch the present distribution of the fauna? now inhabiting the temperate and 
arctic zones was established^ and since then but little change has taken place. The fresh- 
water shells found about the Niagara River and other deposits in Canadti, were, so far as 
we know, introduced at this time. Those shells found in beach deposits on the St Law- 
rence River, 4-500 feet above the present level of the river, show that but little change 
has taken place in the climatic relations of the land or in the distribution of the animals 
depending on such relations. It is evident that the Acadian iauna, once restricted to the 
regions south of the Saco River, during this epoch crept up the coast of Maine, extended 
itself along the western shores of the Gulf of St Lawrence and prevailed in the St Law- 
rence River, and the broad estuary now represented by Lake Champlain. 

The close of this period witnessed the surface of New England covered by broad lakes 
and ponds, with vast rivers and extensive estuaries, with deep fiords cutting up the coast- 
line. Its scenic features must have resembled those of Labrador at the present day. 

IV. The Terrace Epock The estuaries and deep bays left beach deposits of sand and 
shingle, resulting from the drainage of the slowly rising continent All the terraces are 
unconformable to the marine sands underlying them, though the highest terraces farthest 
from the coast may have been forming while the more recent sea-beaches were being de- 
posited by the action of the waves and tide. Thus the early part of the Lake period is 
synchronous with the latter part of the Beach period. So also the lower strata of the Leda 
days were laid down during the deposition of the oldest beaches, causing a constant inos- 
culation of these unconformable deposits, and thus the beginning of one epoch overlaps 
the close of the previous one. 

II. View op the recent Invertebrate Fauna of Labrador. 

The additional observations here recorded were taken from dredging notes made during 
the summer of 18G4, while coasting from the Little Mecatina Island in the Gulf of St Law- 
rence, to Hopedale, the lowest Moravian settlement Many of the localities are known 
only locally to the fishermen, but their positions relative to points more generally known 
have been explained in the foregoing part of the article, and are indicated on the geolog- 
ical map. 

Note, — I am indebted to Dr. A, A. Goald^ Dr. William tide on the marine in vertebratea found at Caribou Island^ 

Stimpson, antl Mr. E, S. Morse, for valuable aid in identifv- Straits of Belle Isle, published in tbe ** Canadian Naturaliiit 

ing the species mentioned below. The readier will find nu- and Geolofj;i3t" for December, 1863| and embodied in the 

aeroQS corrections of typographical errors occurring in an ar- present article. 

14 
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This list is necessarily very imperfect, giving but a slight notion of the riches which 
must ultimately reward careful exploration in so interesting a field. 

Many of the species have been compared with specimens from Greenland received 
through the kindness of Dr. C. LUtken^ Assistant in the Zoological Museum of the Royal 
University of Copenhagen. 

Valuable information regarding the identification of several species of Amphipoda haa 
been kindly communicated through Dr. Liitken by Mr A, Boeck, and similar notes regard- 
ing the Polyzoa by Mr. F. A. Smitt, who lias detected an alternation of generations among 
the Polyzoa, some of the asexual forms of which are indicated below. 

Polypi et Acaleph^. 



I 

I 



MetridiuDi margmatum VsjmiLL. 



Actinia marginata BtLj» 



This species occurred quite frequently as fiir north as Square Island in fifteen to thirty 
fathoms, and Indian Harbor, and in its size and general appearance agreed with specimens 
dredged at different points on the coast of Maine. The forms when expanded to their full- 
est extent closely resembled figures of* .4. dian/km, as the disk was subdivided into lobules 
of a high pinkish color^ while in younger specimens the disk was entire, and the polyp was 
of the usual amber hue. One young specimen when expanded was so transparent that the 
partitions could all be clearly distinguished^ as also ttie ovaries attached to certain of them. 
Its disk was elevated above the eight rows of tentacles, each of which had a hyaline^ smoky 
spot at its base. 



I 



Bhodactinea (Tealia) BaviHii Aoabs. Veriiill. Mem. Boat. Soc. Nat Hi«t I: 18; 1864. 
Frobably Tealia cramcomii Gosse. 

Large specimens dredged at Caribou Island in eight fathoms, gravelly bottom, and at 
Square Island in from fifteen to thirty fathoms on a shelly bottom, had three rows of thick, 
short, blunt tentacles, each with tliree red circular bands, the outside of the polyp being 
entirely smooth with slashes of deep red on a carneous ground. Small specimens were 
wholly red, 

Edwardsia sipunculoideB SniiPi. 

Actiniu MtpunctdoideM Stimps. Murine Invertebrates of Grand Metino, p, 7, PL I., flg, 2, 

A specimen, too imperfect for description, about ,75 inch long and .10 inch in diameter, 
is, according to Professor A, E. Verrill, allied to, or identical with, this species. The tenta- 
cles are apparently twenty-four in number. Epidermis destroyed. Four fathoms, Henley 
Harbor, Chateau Bay* 

HydraetixLia polycliaa Aoasb. % 

Ilifdrftctinia ecfiinata S limps. Syn. Itit. Grand Metian. 

Found on an ascidian, and also on Apon-Imts^ in fifteen fathoms, Salmon Bay, It occurs 
along the whole coast. 
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Coryn© mirabiUs Aoasb. 
Sartia mirabilU AgaflsA Oceania tubtdosa Gould, iDTertebrmtei of Masaitchuaetts* 

■ This species, just in the act of throwing off the Medusae, was dredged in great abun- 
dance on June 24th, in eight iiithonis at Belles Amours^ Straits of Belle Isle, where the 
hydraria were found attached to PtUola elegam^ growhig on a clean gravellj bottom. 

rOlava multicomis Fallab. 
Clava muUkomit Stimpa.;, Leidf - Clava Uptostifla Agaas., Contr, Nat Hist U. S. 

Occurs on shells in ten to twenty fathoms, Salmon Bay. 
B Thuiaria tbiijs Flehiko* 

Collected by Messrs* Hyatt, Shaler, and Verrill in the Cambridge Expedition to Anticoati 



[ 



in 1861, at the Mingan Islands, Labrador, 

Halecium halacmum Johkbt. 



Caribou Island in eight fathoms, gravelly bottom, where ita branches supported the nesta 
of Cerapus ruhrkoruis Stimps. Frequent in thirty fathoms; Chateau Bay, on a sandy bottom, 
I The vesicles are not so urceolate in form, the margin of the mouth being less con- 
tracted than Johnston's figures would indicate. 



Halecium muricatom Johkbt. 



r 



Frequent on a fishing-bank off Caribou Island in the Straits of Belle Isle, in from thirty 
to fifty fathoms. Also common at Square Island a few miles northward of Cape St Mi- 
chael, in thirty fathoms. 



Cotiilina poljEonias Aoam. Cantr. Kat. Hist. U. S. Vol lY. 



Sertularia polifzonias LImi. 



Common between tide-marks at Caribou Island, and in deeper water, where it grows 
very stout and large. 

Cotulina tricnspidata A. Aoasb. CaUlogne of N. Amer* AcalephK, Mm. Comp, ZooL 1866^ 
Seriuhria tricuspidaia Alder. 

Abundant in the Straits of Belle Isle in forty fathoms upon Diphasia rosacea, 

Amphitroeha rugosa Aoabb. Contr. NbI. Hist U. S. 
Stftxdana Tugoaa Li on* 

Rarely met with in thurty fathoms at Square Island, 

Sertularia fllicula Elx,. and Soi*. 

The vesicles are minute, smooth, ovate, pyriform, often subglobose ; aperture circular, 
not produced beyond the body of the cell ; seen laterally, it is bidentate* 

1 Tho synonymy of the Acalepha nnticed here k fully lephs in ibc Museum of Comparative Zoology, Cambridge, 
given in ihe Illustrated Catalogue of North American Aua- Mass, By Alex. Agassiz, 
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Sertularia Moata Likit. 
Mingan Island, Gulf of St Lawrence. Brought home by the Anticosti Expedition. 

Sertularia argentea Ell. and Bol. 
Caribou Island ; not common ; found in eight fathoms. 

Sertularia copressina Lmir. 

The cells in our specimens are large, thick-set ; ovicapsules ovate, with fine prominent 
ribs> while the mouth is round, and much contracted. Henley Harbor, in seven fathoms. 

Sertularia abietina Liinr. 
Mmgan Island, Gulf of St Lawrence, and Labrador Anticosti Expedition. 

BiphaBia rosacea Agass. 

Smivilaria ro*aeea Linn. 

Very abundant in fifty fathoms, gravelly bottom, in the Straits of Belle Isle. 

Dynamena pumila Lamx. 

Found in abundance in the Straits of Belle Isle between tide-marks. 

l4^o@a dumosa Sxub, 
Cmnpanularia dumom Johnntf 18SB, 

Cateau Harbor^ Long Island ; fifteen fathoms ; not common, 

Cosmetira sp, 

A beautiful species of this genus, about three inches in diameter, with large tentacles 
about two inches long and half an inch apart, was found by Mn Verrill in great abundance, 
June 25th, at Entry Island, one of the Magdalen Group. Anticosti Expedition. 

Iiaomedea amphora Aoass. Contr, Nat Hwt. U. S, 
Found on Bnguh murra^una in fifteen to thirty fathoms ; Square Island. 

Clytia volubilis A. Ao iss. 

Campanulctria vQiuhiUs AWer (non Auct,) 

Mingan Islands ; Anticosti Expedition. Henley Harbor, in deep water, twenty to thirty 
&thom3. 

Oceania languida A. Aoass. 
Campanuiana spin^ Stimpfl.^ Sjn. Mar. Inrert., Grand Meuan. 

Caribou Island j dredged at a depth of eight fathoms. 

Campanularia ^erticillata Johhit. 
Taken at Henley Harbor, in twenty fathoms of water, upon a pebbly bottom. 
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HalyeljituB auricula Cl4bk. 
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Very abundant on Chorda fiUum^ at low water, August 14 th, Anticosti, S. W. Point. Anti- 
costi Expedition. 



I 



Luoernarm quadriconus Mull* 



Caribou Island, ten fathoms, sand. These two species of Eleutherocarpidae have been 
submitted to Professor H. X Clark for identification. 

Manama auricula Culre. 

Lueernaria auricula Fabr. {non Mull.) 

Not common ; did not differ from specimens received from the Scandinavian Naturahste. 

l'raoli]mema digitale A. Aqabb, 
Meduta digitalk Fabr. Faun. GfudL 

Specimens, agreeing well with Mr. A. Agassiz's figures and description, and of a beautiful 
sherry tint, were dredged in fifteen fathoms, rocky bottom, near ** Strawberry Harbor," and 
at another point on the coast, southward. 

Cyanea arctioa Pirn, et Lsbsok. 

This species is most commonly observed in the Straits of Belle Isle. 

Aurelia flavidula Fin. et Lesson. 
Pound abundantly in the Straits of Belle Isle, and in retired bays, 

Idyia roseola Aoasa. Contr. Nat. Hiflt. u. S. I860. 

A very abundant form, and occurring along the coast from Cape Webuc (Harrison) to 
Salmon Bay in the Straits of Belle Isle, and not differing apparently from specimens ob' 
served on the coast of Maine. At Indian Tickle a specimen six inches long was observed. 
Another specimen was found swimming with its body contracted into the form of a very 
flattened, oblate sphere, and hence was scarcely recognizable at first sight. The first week 
in August great numbers of fragments of these animals were observed floating near the 
surface together with stiO more abundant wrecks of Mertetma^ adding greatly to the phos- 
phorescence of the sea, as specimens obtained in the night testified. 

Anticosti, Anticosti Expedition. 

Pleurobraohia rhododaotyla Aqass. Mem. Amer* Acad. IV. 
Berot pUeut Fabr. Faun. Gronl. 

Observed but rarely at Little Mecatina Island, Gulf of St. Lawrence, Anticosti, Anti- 
costi Expedition. 

M@rtensia ovum Mokch. Bid. til en Beik. af Granltndf 1SG7. 
Beroe amm Fabr. Faun. Grunl. 1780. Mertenaia cttcultus Aga«s, Contr. Hat. Hiit. U. S, I860. 

This superb species, as fragile as it is beautiful, is of a delicate pink color, with irides- 

u 
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cent hues ; the bright red spermaries and ovaries, the deep purple, red tentacles being in 
striking contrast with the delicate tints of the splierosome. As noticed by Mr. A. Agaaslz, 
they are very difficult to keep for more than an hour or so in confinement. This species 
was extremely abundant from the Straits of Belle Lsle, where there was floating ice in the 
last of June, to as far north as Hopedale in lat 55'' 30'. It was not commonly met with in 
waters from which the ice had disappeared. It was not noticed by us during our residence 
in the summer of 1860 at Salmon Bay. 

In harbors free from ice the Merlemiu would keep out of view near the bottom ; but 
as soon as the ice drifted in and choked up the harbor, myriads could be seen near the 
surface, rising and falhng between the ice-cakes^ gracefully throwing out their tentacles, 
which were nearly two feet in length, and suddenly withdrawmg them when disturbed, 

Bolina alata Aoass. Mem. Atner. Acftd. 1B49. 

Anticosti ; Anticosti Expedition. Not observed any farther northward, 

EcHtNODERMATA. 

Astrophyton eucnemij Mljllss kdU Teoscusl. 

Straits of Belle Isle, ui eighty fathoms. They are ccwnmon in eighteen fathoms on a 
bank off Caribou Island. 

Ophiacantlia epintilosa Mull, and Teoscu. 
Straits of Belle Isle, forty fathoms, upon a hard, rockyi shelly bottom. 

Amphiiura HolboUi Lctkek. 
Found in fifteen fathoms at Cateau Bay, Long Island^ on a sandy bottom. 

OphiophoLie acoleata Muller, 
Taken along the whole coast at a depth varying from two to fifty fathoms. 

Opbioglyplia Saraii Ltkait, Cat Mm. Comp. SEoot 
(^phiura Sartii Lutken. 

Cateau Bay, Long Island. Of large size, in fifteen fathoms, on a sandy bottom. 

OphioglTpha nodosa Ltmaii. 

Ophiura nodoia Liitken. 

The most abundant and characteristic species. At Salmon Bay it occurred in the sand 
at low-water mark, and also in fifty fathoms in patches of sand on a rocky, shelly bottom 
in the Straits of Belle Isle. In fifteen to thirty fathoms at Square Island ; in fifteen fath- 
oms at Cateau Harbor, and thirty fathoms at Chateau Bay. 

Crossaeter pappoaa (Limtj Aoam. 

Salmon Bay, just below low water; not uncommon at Square Island, in fifteen to thirty 
iathoms. 
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Salaster endeca (Linn.) FoaBEi. 
Taken with the preceding species at Long Island, Catean Bay, in fifteen fathoms. Rare* 

CribeUa oculata Fobbsb. 
Salmon Bay, Straits of Belle Isle, in fifteen fathoms, on a sandy bottom ; not common. 

Asterias grGBolandicus Stbenbtb. 
Not uncommon at Caribou Island and Square Island in fifteen fathoms. 

ABteiiSB vulgarifl Stihw. MSS., Vebhill, Proc. Boat. Soc Nat Hist, 1866, p. 847* 
A$teracandiion rubeta MiiU. and TroBch. 

Common just below low-water mark. The largest specimens from eight to ten inches 

across. 

H Asterias (ABteracaiithiOQ) polaria Mull et Troich. 

Occurring with, and as common as, the precedingj if not more so. Often taken at 
Caribou Island, especially the young, in from ten to fifteen fathoms ; Square Island and 
Hopedale. 

Asterias n. ep. f 

Large specimens, measuring 20 inches across, frequently occurred in pools at low- 
water mark. The color in life was a light greenish hue, mottled with reddish brown, 

F Euryechinus drobaclilenfiiB Vebrill, Ptoc. Boit Soc, 1866, p. 840. 

Toxopt%euste$ drSbachienaU Agass. E. granufatuM 8A7* 

Specimens measuring four inches across were often taken at low-water mark. It extends 

to fifty fathoms, at which depth it was frequently dredged on the Bank in the Straits of 

Belle Isle, where the specimens were uniformly small : but after a careful study I cannot 

see any permanent specific differences. I cannot see that it differs at all from individ- 

collected during the past summer at Eastport. 

Eahinarachmui parma GitAx* 

E. atlanticut Graj. 

I Abundant and large on sandy bottoms in from two to fifteen fathoms j Straits of Belle 
Me. 

liOphotbima Fabricii Vehbhx, r e, p. 8S4. 

pKius Fabririi Mtken. 



Two were taken in fifteen fathoms on pebbles in Esquimaujc Bay. 

Peotacta aaleigera Stjmps. 



^B Cucumaria Kot'eni Liidcen. 

One was taken in fifteen fathoms, sand, in Salmon Bay ; common at Belles Amours in 
eight fathoms, mud ; Cateau Harbor, fifteen fathoms, sand, 

Fentacta frondosa Jakg^m. 

One specimen was thrown upon the beacL 



\ 
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Chirodota Imve GauDi. 



Very fine specimens, eight incbes long, were abundant in ten fathoms, sand, in Salmon 
Bay ; abundant on the whole coast 

Eupyrgns ecaber Lcxxkii* 

Several were taken in ten fathoms, sand, in Salmon Bay, It has not occurred so low 
down the coast before. Also at Long Island in fifteen fathoms. 

Myriotrochus Hiokii SxEENaTR. Lutkek, OTCraigt GronL Echmmlermer. 

This beautiful species first occurred in abundance in patches of sand on a stony bottom 
in seven fathoms at the anchorage in Domino Harbor. It was afterward found commonly 
in fifteen to thirty fathoms at Square Island ; also at Thomas Bay, fifteen fathoms, sand ; 
Long Island, Sandwich Bay, fifteen fathoms, sand, 

POLYZOA. 

Tubtdipora eerpens Joakston. 

Occurred in long, twisted masses on Bngnh Mmra^ana at Square Island in thirty fathoms ; 
Henley Harbor, common* I have compared tbb with specimens from Denmark, from 
which it scarcely differs. 

Tubulipora patina J^imsi. 

Common. Domino Harbor, seven fathoms. 

Tubulipora divifia Stimps. Mar. Invert Gr. Menan, p. 18. 

Not common, Henley Harbor, four fathoms. Mr. Smitt states that this form is ^* a stage 
of development of PeiwiUetta penicillaia (Gray)," 

TubuLipora hifipida Jouhat. 

Frequent on sertidarians in fifty fathoms, 

Tubulipora palmata Wood. {Jlde Smitt J) 
T. Jlabeliaru Jobnst, 

On stones in the Straits of Belle Isle, fifty fathoms. 

Diastopora veirruGaria M. Edw. 

Millfpora vemtearia O. Fabr 

Frequent in fifty fathoms. I have specimens from Greenland, and also from the Bay 
Fundy, from which it does not differ. 

Stomapora expansa Packari*, Can. Nat, p, 406, 1863. 

Creeping, flat, expanding ; the branches widening at the origin of new ones, rugose. 
Cells in the young long, slender, erect, slightly recurved ; arising singly, or in groups 

of two or three at irregular intervals along the branch. Old specimens broader, ceUs hori — 

zontal, apertures hardly raised above the surface, emarginated. 

L Mr. Smitt'a identifications are baaeJ oa apecimcDJ irom Labrador sent by us to the Zoological Muaemn at Copenbagea. 
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A small, slender, white species, the erect tubes in the young longer than the width of 
the branch. It differs from the European S. (Alecto) nuyor in being broader and more 
expanded. 

Idmonea atlantioa Johvbt. {fide Smitt.) 

Idmonea pnUno§a Stimps. 

Frequent on the bank, in the Straits of Belle Isle. Square Island, at a depth of thirty 

fathoms. 

Hippothoa oatenularia Jaxeboic {^ Smitt.) 
Hippolhoa nigota Stimps. 

This species was found in abundance. 

Hippothoa borealis D'Obb. 

H. divaricaia Lomz ? 

Found in abimdance in the Straits of Belle Isle and Cateau Harbor. 

Hippothoa ezpansa Dawsoh. 

Frequent in the Straits of Belle Isle. I have also dredged it at Mount Desert, Maine, 

in fifteen &thoms. 

LepraUa axmulata O. Fabr. 

A group of three cells, with two spines on each side of the distal margin, occurred in 
the Straits of Belle Isle ; also in Cateau Harbor, Long Island, in fifteen fathoms. 

LepraUa ciliata Johnst. 

L. craaMpvM Stimpf . 

This was one of the most abundant species, and occurs on the whole coast in deep water. 

Lepralia n. sp. 

Allied to L. trispinosa Johnst. ; very abundant It is also abundant in Maine, as far south 
as Portland. According to Mr. Smitt> this is not the European species, with which it has 
been confounded in our list in the Canadian Naturalist 

Lepralia pertosa Thomps. 

I cannot distinguish my specimens by any permanent characters from the British spe- 
cies. It is oval or broad oval, somewhat flattened or convex, punctured somewhat coarsely, 
with ridges separating the cells, which are arranged in no special order. Aperture roimd, 
truncate behind, or with a broad shallow sinus. The ovi-capsules globose, sub-rugose, sub- 
punctate, much as in the British specimens. Found growing in purple patches. Length 
bV of an inch, half as broad as long. 

What I take to be a second and larger form of this species has the cells large, oblong, 
oval, convex, being closely connected with the ones before and behind in radiating lines. 
The surface has coarse emarginated punctures. In old specimens the punctures are so 
large that the surface is often but a net-work enclosing them. Apertures round, slightly 
raised, with a deep narrow sinus, at the entrance of which are two denticles, one on each 
side, which often become obsolete. In some cells the surface is perfectly smooth, and only 
the marginal punctures are present It is much larger than the preceding form, being A 
of an inch long, and arranged in more regular rows, and preserves better its oblong, oval, 
convex form. The ovi-capsules are emarginato-punctate, and proportionally smaller and 

16 
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smoother than in the preceding form* Specimens from Greenland do not differ. Long 
Island, Catean Harborj fifteen fathoms. Are the two forms an instance of Dimorphism ? 

I have also specimens on Peden Maudicus from the Newfoundland Bank. 

Mr. Smitt supposes this to be the " Lepralia " stage of Eschara saccata ? 

L. producta Pack. Can. Nat. p, 407, PL I., flg. 1. 

Cells oval, convex, coarsely punctate ; in the young the punctures are emarginate, the 
base of the cell is produced and wedged in between adjacent ones. Aperture broad^ round, j 
with a moderately large and deep sinus in the young j in older cells, small^ round, truncate I 
behind, horse-shoe shaped ; margin full, broad^ unanned, and when the cells are crowded, 
the margin in front expanding upon the base of the cell in front Cells arranged in linea^ 
soon becoming very irregular, and partially radiating ; forming white, but more generally 
purple, patches. Length A of an inch. Old specimens are flattened, granulated, with mar- 
ginal punctures ; very rarely the aperture has a small sinus. It is the largest species ob- 
served. Frequent 

As in the preceding species, there are two forms which might easily be mistaken for as 
many species. The young cells are rounded, ovate, depressed, and with emarginate punct- 
ures, while the apertures are sinuate. With the other form the species becomes the larg- 
est of the genus yet observed on this coast The cells are much thickened, convex^, in out- 
line often py riform, owing to the elongation of the base of the cell ; and the aperture is 
small and truncate behind. 

La both forms the surface is more than usually rugose, 

IiepraUa trispinosa Johivst. \f^€ Smitt.) 
See the remarks under Eschara iobata Lamx ? 

Lepralia Belli Dawbok. 

Taken frequently on the Bank in the Straits of Belle Isle, 

Iiepralia lablata Stimps. 

Only one group of this singular species occurred, 

Lepralia lineata Hambll. 

This species was met with but rarely, 

Lepralia globifera Pack. Can. Nat. p. 408, 

Cells large, flat, white, the surface somewhat raised around the small round aperture, 
which has a slight sinus. Behind the sinus is a minute perforated conical avicularium, 
Ovi-cell large, globose, with a few emarginated coarse punctures. Cells in radiating lines, 
with ridges running between them. The ovi-capsules are more crowded in the centre of 
the patch, not being present in the inner cells. Frequent, forming frosty white patches. I 
It often encrusts Celleporce, where the ovi-cells are much crowded, and the ridges betweeim. 
the radiating rows of ceOs obsolete. I have dredged it in the Bay of Fundy. 
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Stimpson-s L. Candida^ very common in the Bay of Fundy, did not occnr in my col- 
\—^ lection. 
^B Mambranipora pilosa Johnbt. 

H Especially abundant encircling fronds of Desmarestia just below low-water mark. 

^^^K Membrao^lpora Lineata Bdsk. 

B^ Frequent in from ten to fifty fathoms, Straits of Belle Isle. 

f 



Mambrampora (Keptoflustrella) americana D^Orb. {fde Smitt,) 
M, Laamxii Butk ? Packard, Can. Nat p. 4m, 

I cannot distinguish these two species from Greenland specimens, 
Membranipora solids Pack. 1. c, p, 4(>8. PI. I., fig. 2. 



I 



Cells large, flat, solid, oval, angulated, often presenting a six-sided figure aa is common 
in the genus. Margin raised, simple, very broad and without spines. Aperture occupying 
one half of the upper surface, transversely broad, oval, with a broad deep sinus ; the poste- 
rior half of the upper valve is thin^ convex, subrugose, with a small^ triangularly perforate, 
conical avicularium, situated at the posterior end of the upper siu'face. Cells arranged in 
lines, or in quincunces, or more often irregularly. The cells are not so crowded as in the 
other species. To the naked eye it looks like bleached patches of old worn LepraliaB. 

Beania admiraiida Pack. L c* p. 406. 

Cells very large, erect^ oval, smooth, base produced, sessile. Growing in tufts, the cells 
arranged in contiguous series, the new cells arising on each side of the aperture of the 
parent cell. Aperture raised, circular, sunnounted by two long, stout, trmicate spines, 
which are succeeded on the opposite side by two rows of long obtuse spines nearly meet- 
ing across the hollow fonned by the two ridges on the back of the cell. Compared with 
B. mirahiUs of the British coast, this is a much stouter species, growing in low spreading, 
hut not creeping, tufts. There are from six to eight pairs of large obtuse spines w^hich 
meet across the cell ; being fewer in number, and longer and stouter than in B. miraUIis. 
More important differences exist in the diameter of the cell which is greatest at the distal 
or anterior third of the cell, w^here in the British species it is thickest posteriorly ; and in 
our species the aperture opens near the end of the cell. It occurred rarely on Pecten in 
fifty fathoms, Straits of Belle Isle. 



Crisia ebnmea (Likit.) 



CrUia liixaia Fleming. 



Our specimens agree perfectly with Smitt's excellent drawings of the coenoecium and 
ovi-cells. Hopedale, ten fathoms, rocky bottom ; Henley Harbor, four fathoms. 

CeUularia Paaohii Johh&t 1 

Found with the preceding. A rare species. 
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Mempea ternata Bubk ? 
Rare, Straits of Belle Isle, fifty fathoms. Caribou Inland, eight fathoms, 

Menipea &uticosa Pack. I. c. p. 409, PL I,, flg. 8. 

This fine species grows an inch in height, with large wide branches, dividing dichoto- 
moiisly. The cells are large and long, being attenuated downwards. Above they are 
truncated, with four spines, two upon each side, and invariably with an outer projecting 
spine, when the others are absent The upper valve is long, oval, and sunken ; aperture 
transversely linear, closed by a square incomplete lid. Cells contiguous, arranged in two 
alternating rows, with two or three median ones before the origin of the branches. The 
avicularia have long beaks, and are arranged sparsely at the base of the median ceUa 
Long vibracula arise near the front of a few lower valves. The ovi^capsnles are globose 
and smooth. It is more nearly allied to 31. eirrata of Europe than to any other species, 
though very distinct. It is a common species, and occurs in Greenland, firom whence 
have a specimen, 

ScrnpoceUaria amerieana Pack. 1. c. p. 409. 



J 



This species is closely allied to S. seriiposa^ with specimens of which, collected by Dr. 
Stimpson on the English coast, I have compared it. With much the same habit, our species 
is twice as large and much more solid. There are the same relative proportions in the form 
and size of the cells, but in our species the avicularia are smaller in proportion to the cell, 
and there is but a single spine surmounting this appendage, the lip of the orifice being 
unarmed, while in ^S'. sentposa two spines are very constantly present on the inner side of 
the cell. The lids or upper valves, which in my specimens are raised from the coenoecium 
by the relaxation of the muscles, are convex, and somewhat rugose, owing to several slight 
transverse lines. The ovi-cells are smooth and globose. It is not infrequent on the Bank 
in the Straits of Belle Isle. Belles Amours, eight fathoms ; Square Island, ten to thirty 
fathoms. Common. 

AeamarcMs plimiosa Bubs. 
A. /oMtigiata (Fabr.) Fauo. Groul. 

Thomas Bay, at a depth of fifteen fathoms, in sand and mud. Rare. 

Caberea Hooker! Busk. 

Our specimens present some differences from the British specimens in my possession, 
collected by Dr. Stimpson ; and also from Mr. Busk's figures. It is abundant in Labrador, 
and on the coast of Maine as far as Casco Bay. Mr. Smitt pronounces our form identical 
with the European. 

Halophila borealid Pack. I. c p. 100, PL L, fig. 4, 

This species agrees well in its generic character with ff. Johnstonm Gray, from New 
Zealand, though differing specifically, among other respects, in being multiserial The 
coenoecium forms soft and flexible, horn-colored tufts, an inch in height The cells in 
mature specimens are arranged in several contiguous series, and are very long, sub-clavate, 
truncate, widening a little above, with sometimes a slight spine on the outer angle. The^ 
aperture is transversely linear and closed by a shghtly sinuate lid. The ovi-capsules ar^ 
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globular and nearly smooth. The upper Valves are so thin that in dried specimens they 
readily contract, and the lid and linear aperture are effaced, and the cell then appears as 
if it possessed a large, broad, oval aperture, covered by a thin lid. A single branch con- 
sisted in one example of eight rows of cells. A single isolated cell closely resembles a 
cell of Fhtstra iruneataj showing the near relationship of this genus to the FlustradaB. But 
one tuft of this interesting species occurred in fifty fathoms, associated with Beania admi- 
rcmda, on a fragment of Peden islandicus, Straits of Belle Isle. 

Fluatra tmmcata Linn. 
This species was taken frequently. 

F. membranaoea Linn. 
This species was found in abundance. 

Flustra digitata n. sp. [Plate vn., fig. 16.] 

Coenoecium broad, rather thick, flexible, membranaceous, dividing into digitate portions, 
much as in Bugvla Murrayarui. Cells long and narrow, unarmed, well roimded in front. 
Lid covering a curvilinear aperture opening very near the front edge. 

Its unarmed cells, well rounded in front, with the curvilinear aperture, will serve to dis- 
tinguish it 

Chateau Bay, thirty fathoms. Not uncommon. 

Bugnla Murrayana Busk. 

Abundant on the whole coast Caribou Island, ten to fifty fathoms; Belles Amomrs, 
eight fathoms; Strawberry Harbor, fourteen fathoms; Square Island, ten to thirty fathoms; 
Domino Harbor, seven fathoms ; Hopedale, ten fathoms. 

CeUepora pmnicoBa Ellis. 

Found frequently on sertularians. 

Celleporaria snronlaris Pack. l. c. p. 410. 

Grows two or three inches high, branching dichotomously, the ends of the branches 
somewhat truncated. Cylindrical, base two or three lines in thickness, surface rough. 
Cells crowded, of unequal size, erect> conical. Aperture small with a slight sinus. In the 
young conical communities, the cells stand out more from the axis ; apertures large, round, 
with a slight^ often obsolete, sinus. Surface of the cells coarse, irregular, and deeply 
pimctured, often arranged in irregular series running down the sides from the aperture. 
The terminal cell large and conical. In old species the sinus is sometimes enlarged with 
two denticles at ^ its entrance. In section, the cells are irregularly oval, scattered thickly 
over the axis and periphery. Abundant on stems and shells in company with Escharaa. 

Dr. Stimpson has placed in my hand specimens belonging to this species, collected by 
Dr. Hayes in Northern Greenland, and by McAndrew in Manseroe Sound, Finmark. Euro- 
pean authors have confounded this arctic species with C. cenncorms of the Mediterranean 
Sea, from whence it was originally described by Pallas. 

17 
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Eschara lobata Lamx 1 

Lamouroux describes Esehara hbaia as growing in radiating patches, always adhering to 
the surface of objects, and as having been collected near the Banks of Newfoundland. 

The cells are oblong, oval, convex ; each end is connected with the cell in front and be- 
hind, with a few larger emarginate punctures. Aperture round, with a fihallow broad 
sinus. Just behind the aperture a small perforated conical eminence, which in old speci- 
mens bears a large avicularium, with long, sharp-pointed beaks gaping widely ; or when 
absent the cone is large, covering the upper surface of the cell, and furrowed with descend- 
ing ridges. In communities with ovi-capsules, the surface of the cell itself cannot be seen ; 
the capsules are globular, sublunate iji Ibrm, with eraarginated punctures ; the apertui*e 
large, often truncate behind. Cells arranged in linear series with intervening ridges. 

Occurs spreading over dead Cardium and Serripes in ten to twenty fathoms, Salmon 
Bay, or in fifty fathoms on the Banks ; Hopedale, ten fathoms, rocky. 1 have taken it in 
the Bay of Fundy and at Eastport from low-water mark to twenty fathoms. Mr. Smitt 
considers this as being the Lepralia stage, L. irhpimsa^ of an unknown species of Esehara, 

It is very different from a thin, flat, membraoaceousj inverted, cup-shaped species that 
inhabits Massachusetts Bay, 

E. elegantula D'Ohb. 

The coenceciura of this fine species growls several inches high in erect branching massefi, 
the branches expanding flat and spreading at the ends. Cells broad, oval, flattened, some- 
what produced at the base ; surface smooth, sub-granulated. Aperture round, with a broad 
shallow sinus. Young cells often margined with a row of large pimctures. In old com- 
munities the ovi-cells are narrow-oblong, very convex, semi-cylindrical, the cylinder-like 
avicularia projecting over the aperture, and perforated with a large operculated aperture. 
Toward the end of the branches, the cells are somewhat cylindrical^ bearing narrow globu- 
lar ovi-capsules, which are emarginate-punctured. This is near Busk's E. saccata^ which 
came either from Norway or Finmark It differs, however, from his figure ; and his rather 
unsatisfactory description does not aid me in determining the species. 

Common on the Bank in the Straits of Belle Isle, in company with Cellepora. I have 
specimens also from the Newfoundland Banks. Dr. Stimpson has also specimens col- 
lected in Northern Greenland by Dn Hayes in his last expedition. 

Eseliara pappoaa n. ip, [Plate VII,, flg. 17.] 

Coenoecium thick and solid, spreading out in broadj lobulate expansions. Cells numer- 
ous, rather small; their surface mostly concealed by the large cylindrical tubes which are 
unusually erect, giving a papillose appearance to the surface of the coenoecium ; the tube 
is perforated by a large operculated aperture, which is bilobate orbicular, divided by a 
mesial obtuse tooth in the hinder edge- The aperture of the cell b^bu from above is par- 
tially concealed by the tube, giving it a lunate form. The ovi-cell is of medium size, globu- 
lar, thin, smooth and hyaline. The youngest cells at the outer edge of the coenoecium con- 
sist of the very free erect tube, without any ovi-sacs, and with the small aperture pro- 
tected by a thin lid. The avicularia are remarkably large and thorn4ike, being acutely 
conical, compressed laterally ; the smaller lid is often narrow and hooked like a hawk's 
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bill. They occur on the oldest cells. Chateau Bay, not unfrequently found with Fludra 
digUata. 

Myrioioum fiubgracile D'Orb, 
Millepora trumxUa Linn. Fabr., Faun GronL 

Frequent with the other species. 

Fabricius's description applies well to this species. It grows two or three inches high, 
branching dichotomously ; branches cylindrical, smoothj while at irregular distances slightly 
contracting^ — jmsmm annulh anffusiioribm — cells immersed j apertures round with a very 
narrow, deep sinus, those at the end of the truncate branches have the figuram cakei eqtdni, 
of Fabricius's description. The surface between the cells is deeply and irregularly punct- 
ured, A transverse section of a branch shows about twelve oval cells separated by thm 
wallSj arranged around the solid axis of the gtem. 

This species approaches somewhat Busk's Eschara iereSj (Ann, Nat Hist, 1856i) but it 
seems to have a more regular form ; the oval cells shown in a transverse section are not so ' 
much produced toward the central axis of the stem; while it differs wholly from K teres 
in the punctures dotting thickly the whole surface between the cells, instead of there being 
a single row surrounding the aperture, as usual in the genus. MiUepora imncaia is a Medi- 
terranean species, and, as represented by Lamouroux, is a much larger and very different 
form from the two species above mentioned. On the Bank in fifty fathoms, with the pre- 
ceding species ; also from the Banks of Newfoundland, and the Bay of Fundy. 

TUNICATA. 

IieptQcliiium ip. 

species of compound ascidian was abundant in somewhat pellucid masses surrounding 
, branches of nullipores in fifteen feet 






IHdamnium roaoum Sare, Beiie i Lofoten og FinmarkeD, p, SS, 1850. 

Colony forming a calcareous, thin, encrusting mass, coriaceous, much expanded, surface 
finely granulated, being covered densely with round,^ mammillated bodies. Branchial ori- 
fices rudely arranged in quincunces, slightly raised above the surface^ formed of six trian- 
gular lobes, with the alternating lobes a little unequal in size, composed of three or four 
granules a little larger than those on the surface generally. 

It bears a close resemblance to Didcnimum exaraium Grube, (Ausflug nach Trieste. Taf, 
II5 fig. 2, 2'',) but the branchial openings are thicker and the mass thinner and more calcar 
reous in our species. It agrees exactly with Sars^s description of D, rosmrUy though it is 
whitish in alcoholic specimens. 

Found frequently encrusting fucoids in masses an inch in diameter, in ten fathoms, Hope- 
dale J and on the whole coast I have also dredged it at Eastport in twenty fathoraa 



Ascidia cailosa Stimps. Proc. Bo»t. Soc. JNlt. Hist, 



Abundant at the Straits of Belle Isle in forty to fifty fathoms, occurring as on the coast 
of Maine J but growing to a larger size in masses affording shelter to various worms, 
Gephyrea and Modiolariae, and serving as a base of attachment to numerous Hydroids. 




^ 
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Glandula glutmaUB Holler, Index Mollusc, GronlaDdtn. 



Does not differ from specimens thus labelled, from Europe. Henley Harbor, six fath- 
oms, sand. 

Cyntliia. pyriformis Rathkb, 

This species was not uncommon in the Straits of Belle Isle, 

Cynthia condylomata n. «p. 

Test spherico-conical, surmounted by a spinukted apex ; it is a little higher than broad, 
with transverse rows of lighter-colored, unequal, wart-like tubercles, which often terminate 
in minute, blunt spinules, the larger ones stout and curved, with black tips. Apex of the 
test high, rising up between the two orifices, into a square, truncate, corneous projection, 
and terminating in five or six large spines. Incurrent and excurrent orifices, consisting of 
four triangular depressed valves^ being surrounded by a raised broad rim of crowded tuber* 
cles^ surmounted by spinules. Length, .50 inch, A still larger specimen, over an inch in 
length, from the Banks of Newfoundland, is in the Museum of the Essex Institute* 

This species may be easily recognized by its conical form, with circles of large wart-hke 
tubercles, and the steeple-like corneous apex, truncated at tip, and armed with acute, short 
thick spinules. 

Caribou Island, eight fathoms, on Nulliporca 

Cynthia eohinata (Likf.) 
Dredged at a depth of fifty fathoms in Chateau Bay, 

CyntMa placenta n. ip. 

> 

Test broad, expanded, much flattened, very emarginate, about five times as broad as 
high, with the thin edge uneven, revolute ; surface granulated, though the scales are flat- 
tened. Anal and branchial orifices much alike, of equal height, and as distant from each 
other as the thickness of the test, which is half an inch in diameter. 

One specimen covered with sand was larger and more roughened about the orifices than 
the other specimen, which was smooth and naked. 

Dredged in the Straits of Belle Isle, forty fathoms, hard bottom ; Henley Harbor, ten to 
twenty fathoms, sandy ; Gateau Harbor^ Long Island, fifteen fathoms, sandy. It is also 
common in the Bay of Fundy, 

FeLonaia aranifera Stimfs. 
This occurred in fifteen fathoms, sand, at Salmon Bay, in the Straits of Belle Isle. 

Boltenia Bolteni Link. 
Boltema ovifirmit SmT. Tack. Cftn. NM. 1863. 

Comparison with specimens from Greenland shows that this common species is found 
along our northeastern coast from the Bay of Fundy to Greenland. 



INVERTEBRATE FAUNA OF LABRADOR ^^H 278 

Beakcbiopoda. 

fiypothyris psittacea Kino, 

Frequent on hard and eandy bottoms along the^ whole coast in from eight to fifty 
fathoms. 

Lamelubbanchiata. 

Anomia epMppiuin Lihit* 

Abundant, though small, at Caribou Island, eight fathoms, on NuUipores, Square Island, 
thirty fathoms. 

Anomia aculeata Ghbli}?. 

Dredged at depths varying from ten to fifty fathoms, Straits of Belle Isle, 

Aetarte Bankaii Leach. 

Aiiarie Laurentiana Ljell, TrftTelf in North America. A$tarie Warhami EjiQcock, Ann. Nat Elit. 1846. Astartt wmpretm Daw- 
■on. Can. Nat. pauim. 

There are the same variations noticeable in the fossil specimens from Portland, — which 
I have received in lai^ge numbers from Messrs. K S. Morse and C. B. Fuller, — as in the re- 
cent specimens dredged on the coast of Labrador. Some old specimens resemble the vari- 
ety A. Riclmrdsom and A fahula of Reeve j others the A WarJianu of Hancock ; while still 
older individuals are much eroded at the beaks, as in the recent ones, and much thickened 
at the hinge. Younger, thinner shells represent A LaureMiana of the St Lawrence Leda 
ClaySj and agree very closely with specimens thus labelled and kindly sent me by Dr, J. 
W* Dawson. Recent specimens^ given me by Dr. Stimpson from off Halifax, agree very 
closely with A Laurentiana. 

Aetarto oompressa (Lunr.j 
AaiarU atmimdasta Leach. A. elliptic^ Brown, Gould. 

Abundant on the whole coast in from ten to fifty fathoms. It is more abundant in the 
bays than A Ban/csii^ which is a deep-sea shell, and is found on the more exposed deepsea 
bottoms. 

Aetarta striata Leach. 
This species was taken at Hopedale in ten fathoms. It is not common^ 

Carditim islandicmm Cdbmit. 
Of large size. In thirty fathoms at Square Island ; at Salmon Bay in ten fathoms, mud. 

Qardium Hayesu Stimpi. Ffoc. Acad. Nat. Sc. Phil,, p. 68, 18G"i, [PL VII., fig. 14,] 

This species is found on the whole coast, and is more abundant than the preceding spe- 
cies. Square Island, fifteen to thirty fathoms. Hopedale, ten fathoms. The figure is from 

lb 
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a photograph taken by Professor A. E. Verrill, and reduced in size from a specimen nearly 
three inches long. 

Feoten tenuioostatus Miohl. 

P, mageUanieuM Lmnk. 

Is most abundant on a sandy bottom at a fathom's depth. The young were only 
dredged in fifteen fathoms. The inhabitants call them " pussels," and often eat them. We 
can bear testimony to the delicacy and rich flavor of this shell-fish. 

A species of boring sponge, CUonea ? which grows two inches or more in height, its roots 
boring worm-like galleries in the shell, hastens the decomposition of dead shells very 
greatly. 

Peoten islandious Mull. 

Common in ten to fifty fathoms on a sandy or rocky hard bottom. Valves are occasion- 
ally thrown up on beaches. 

Iiimatula suloulus Lbach. 

Several were dredged in fifteen to fifty fathoms upon a sandy and gravelly bottonL 

Nuoula tenuis Tubtow. 

Common on the whole coast on a muddy bottom. 

Nuoula expansa Rbbtb. 

This species occurred abundantly with the preceding. Dr. Stimpson has identified our 
specimens as being this before doubtful species. Chateau Bay, fifty fathoms, where it 
occurred of large size. 

Yoldia sapotilla Stim fs. 

A few of these occurred at a depth of ten to fifteen fathoms. 

Leda buooata Stimps. 

Abundant Does not differ from Greenland specimens. Long Island, fifteen fathoms ; 
Henley Harbor, twenty fathoms. 

Leda minuta (Fabb.) 

Long Island, fifteen fathoms; Henley Harbor, twenty fathoms; Chateau Bay, fifty 
fathoms ; Square Island, thirty fathoms. 

Crenella glandala Tubton. 

Abundant Caribou Island in five fathoms, sandy bottom. Square Island, thirty 
fathoms. 

Modiolaria oorrugata Stimps. 

This species was found at a depth of fifty fathoms. 
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Modiolairia tevigata Ghat* 
This species was taken with the precediBg. 

ModiolakTia fab& Fjl&b. 
Henley Harbor, four fathoms. 

Modiolaria dlecrepaiiB Muli.. 

A valve two inches long was taken from the stomach of a cod caught on the Bank, in 
the Straits of Belle Isle. Thirty fathoms, Square Island. 



M^tilua modiolus Linx. 



fThis species was not common, 
^ Mytilas eduUa Liinr. 

This species was found in great abundance. 
Aiasmodonta arcuata Babkbs t 
I was told that a fresh-water mussel was common in Salmon River. This must be the 
same shell that Professor P. A. Chadbourne informs me is very abundant in the streams of 

Newfoundland. 

Pisidiimi Steenbuchii (Moll.) 

Abundant in fresh-water streams and swampy land at Square Island and Strawberry 
Harbor, 

Cryptodon Gouldii Phil. 

Very large and abundant ; a few in fifty fathoms, Straits of Belle Isle. Long Island, 
fifteen fathoms* Chateau Bay, fifty fathoms. 

Cardita borealis Conb. 

On a bank in fifty fathoms, Straits of Belle Isle. Long Island, fifteen fathoms. Chateau 
^Bay, fifty fathoms. 

Gardinm pimiulatiim Conr. 

Very common, and as large as usual southward. It did not occur north of the Straits of 
Belle Isle. 

Serrlpes grcBnlandieus Beck. 

This is a very abimdant species, and is a very constant companion of Cardkim ishndieum^ 
occurring in a mixed sand and mud bottom in ten to twenty fathoms, where it grows to an 
enormous size. 

It varies considerably when old, some specimens being triangular and flattened, with the 
beaks placed far anteriorly, while other shells are ventricose, oval, with the beaks very 
central The young all agree in being short and high, very thick, and in having the large, 
awollen beaks placed nearly in the middle of the shells. Some specimens from Greenland 




281 



A. S, PACKARD, Jr., ON THE RECENT 



differ very much from the Labrador sheila in being very triangular, not much longer than 
high, and having the beaks small and flattened, and placed far anteriorly. Were there not 
others approaching very closely to some Labrador forms, these characters would easily sep- 
arate the grmnlandicm into two representative species. Whole coast; Square Island^ ten 
to fifty fathoms ; Long Island, thirty fathoms. 



G6mma Totteni Stimp«, 

Vmtui gemma Totten. 

Taken in Indian Harbor^ low water. 

Tapes fluctuo&a Sown. 

One valve from the Bank. Henley Harbor, twenty fathoms ; Square Island, thirty fath- 
oms. Not uncommon. 

Mactra eoIidiMima Chema. 

One valve was given me, which was taken three miles inland from the mouth of Esqui- 
maux River on a sand beach. 

Maetra polynema SriMPfp 
Mactra ovaliw Goald. 

This species was found rarely having been thrown up on beaches. 

I 

Mesode&ma Jatiresii JoAXKia. 

It IS of a very large size, and thrown up very abundantly on beaches. 

Macoma fUeca STmrs, 
It is quite common, generally occurring between tide marks. 

Macoms sabulosa Stimfi. 

7*. proxima, 

A very large and abundant species, taken in fifteen fathoms, at Salmon Bay ; Long 
Island. 

Soloneiiiis Livw, 

Karely taken. Some young specimens were dredged at a depth of fifteen fathoms. 

Thraois Conradi Coutb. 
We succeeded in dredging only one small specimen of this shell, 

Tbracia myopsifl Beck. 

A fine large specimen was dredged in ten fathoms mud, at Salmon Bay ; at Long Island, 

in fifteen fathoms, sand. 

Anatioa papyraaea Sat. 

In fifteen fathoms, sandy bottom, at Chateau Bay. It was identified by Dr. A A. Gould. 
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A few specimens occurred in fifteen fathoms, sand, Henley Harbor, twenty fathoms ; 
S(]^uare Island^ thirty fathoms. 

Fandorina arenoaa Moll. 

One valvo was taken with the preceding among nullipores in stony sand, fifteen fathoms. 
Long Island, fifteen fathoms, sand. 

C^rtodaria siliqua Daitdin. 

At a depth yarying from fifteen to fifty fathoms. Mostly on hard, stony bottoms. 

Mya trunoata Linn. 

The short, obliquely truncated variety uddepalkfisisj occurred on the Bank, and abun- 
datitly in thirty fathoms at Sq^iare Island. 

Hya arenaria Limi. 
Hiis species occurred in great abundance. 

Sascioava nigoBa Ln*if. 

Common in ten to fifty fathoms. Limestone pebbles are often fished up from the Gulf, 
which are bored into in every direction by these shells^ which are then short and much 
thickened. 

Gasteropoda, 

Cllona limacma PHtm. 
Ctio bortalit Brug. 

This species was frequently seen floating near the surface of the water in calm weather. 

Limacma helicma PttirFs. 

This species was taken very abundantly off Cape Harrison. 

, Proctopoiia P tp. 

A species with an expanded foot was taken in fifty fathoms on the Bank. It was not 
discovered until immersed in alcohol, and is undistinguishable, though it differs from any 
form known to us to occur in New England, approaching rather Fabricius's figure of A 
fusca. No other species of Nudibranchs were found, though the ova frequently occurred 
in round masses on sea-weeds in the Laminarian zone. 

Bolls ep. 

A fine specimen one and a quarter inches long occurred at Henley Harbor, in four fathoma 
It is rather broad, slightly flattened, with a broad space between the papillae. The tentacles 

are nearly equal in length, the anterior pair remote, the lateral pair recurved, while the 

Id 
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posterior pair are of the same length but slenderer, and approximate on each side of the 
median hne of the body. The dorsal papilte are massed continuously on the sides of the 
body, four deep in the middle, slightly roseate, with the central biliary (?) tube deep red; 
tip white ; tentacles and body white, with a very faint roseate hue. 

DendronotuB arborescons Fabb. 

Several at a depth of four fathoms in Henley Harbor. 

Cyliolma alba LoTiv* 

Several large specimens with a thin brown epidermis, and differing in no respect from 
one from Greenland, occurred in ten to fifteen fathoms, mud and sand ; Caribou Mand, 
Chateau Bay fifty fathoms. Sloop Harbor, seven fathoms^ sand. 

BiiUa p^rteniufl Mioa* 

This species was taken in the vicinity of Belles Amours, in eight fathoms, muddy bottom. 

BnUa occulta Mioh. 
BuUa teaipta ReeTe, non Betcher. 

Cldton martnoreuB Fabr. 
Found all the way from low water to a depth of fifty fathoms. 

Chiton albuB Linn. 
Several specimens of this shell were dredged in fifty fathoms of water. 

Tectura testadinalia Mull. 

This occurs largest and most abundant at low-water mark. The young were dredged m 

fifteen fathoms^ 

Filidium ruballum (Fahb.) 

Square Island, in thirty fathoms on a bard bottom ; near Strawberry Harbor, in twenty 

fathoms. 

Diadora noachina G&at. 

Several specimens taken at the Straits of Belle Isle in ten to fifty fathoms ; at Squai 

Island in thirty fathoms. 

ScissureUa crlBpata Flim, 

Dr. Dawson has detected this species in sands examined for Foraminifera, as also the fo^ 

lowing species. 

Adoorbis oostulata Stimps. 

Both this and the preceding species occurred at Caribou Island. 

Margarita cinerea Gould. 

Grows largest on sandy bottom in fifty fathoms. Caribou Island, seven fathoms, harrf 
bottom. Long Island, fifteen fathoms. Square Island, thirty fathoms. 
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Margarita undulata Sown, and Brod. 
Of common occurrence at a depth of fifteen to twenty fathoms ; sandy bottom. 

Margarita varicoea Miohels. 

Found abundantly along the whole coast* At Square Island in ten to thirty fathoms. 
Straits of Belle Isle^ fifty fathoms. 



Margarita heUoina Moll. 

This species was very plentifully found at a depth varying from two to fifteen fathoms. 
Margarita campanidata Morsb nor. ep. [Bl. VIL flg. 15, X5ft.] 



f Shell iimbilicated, depressed^, thin, translucent, smooth and shining; composed of four 
volutions, last whorl rapidly expanding. Aperture large, outer lip flaring. Plane of aper- 
ture nearly at a right angle with the axis of the shell ; breadth one-sixth of an inch ; 
height one- twelfth of an inch. This species has always been confounded with Margarita 
heUcina, which it somewhat resembles. The differences are seen in its smaller size, in its 
greater depression, and the rapidly expanding outer whorl and flaring aperture. We have 
examined hundreds of specimens from Portland Harbor and various points on the coast of 
Maine, and have seen specimens from Labrador, and the characters hold good in every speci- 
men. The color of the extended animal is different from that of Margariia helkina, — Morse. 

Bissoa minuta Snitpe. 

One dead specimen occurred ; it was found above high-water mark. 

Bissoa oastanea Molu 

Risioa t^turata Stimp»* 

Dredged at a depth of fifteen fathoms on a sandy bottom. 

Telatina haliotoides Muu.. 
Found not uncommonly in deep water on the whole coast 

Iiacuim yinota Tubt, 
The plain and banded varieties were common. Taken at Square Island in thirty fathoms, 

Iiittorina vestita Gould. 
r. vatitm Sb7 ; L, ntda Gould. 

Not uncommon along the whole coast, 

Llttortna pelliata Gofld. 

Uttm^ina liUoraisi, Forbefl and HanL 

Both of these species occurred abundantly and with variations^ as in Maine, 

Scalaria grcanlandica Pkrrt. ^ 

Of this species we were able to obtain only a fragment of a specimeiL 
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TurriteUa erosa CouTtt. 

Abundant along the whole coast, at Chateau Bay, Long Island, in fifteen fathoms^ sand. 

TurritdUa reticulata Mk>bl. 

Very abundant^ occurring with the preceding in ten to fifty fathoma, but most abundant 
in fifteen fathoms, mud, Salmon Bay. Chateau Bay, fifteen fiithoms. Square Island, thirty 
fathoms. Hopedale, ten fathoms, 

TurriteUa acicula Sxticrs. 

One individual of thie species was dredged at a depth of fifty fathoms, on a hard bottoni 

Aporrhaifi oocidentalis Beok. 

Very abundant on the whole coast irom Salmon Bay to Hopedale, and is one of the most 
characteristic shells of the coast, occurring in from six to fifty fathoms, mostly in muddy 
quiet, bays. 

Heneatho albula M#ll. 

Young spechnens occurred very frequently in from two to fifteen fathoms, sand, 

IiameUaria perspicua LortN. 
Dredged at a depth of fifteen fathoms, on a sandy and muddy bottom, 

Katioa heros Sat. 
Two young dead shells were found at high-water mark, in Salmon Bay, Straits of Belle Isle. 

Hatica clauea Sows, 
Found to occur quite frequently at a depth of fifteen fathoms. 

Hatica (Lunatia| grcBnlandJoa Bkck. 
Taken at Chateau Bay, Long Island, in fifteen fathoms, on a sandy bottom, 

Bela amerieana. 
Defrancia tcaktris Moll., Ind. Moll. Gmnl. Futus turriatin Gould. 

The European B, tumcida^ as observed by Morch, is very different from the American 
representative. On a comparison of our shell with several specimens of the iurrictda, we 
find that the shoulder on each whorl which gives the shell its turreted appearance, is 
situated more in the middle in i?. scalam. The iurricuh has tw^elve longitudinal ridges 
on each whorl, being fewer and proportionately larger than in our species, which has 
seventeen. Our species seems also to be a larger shell. It agrees well with MoUer'a D. 
sccUariSy to which he refers tutnhda Gould. 

In a long variety figured on PI, vii. fig. 11, the shell is slender, much elongated, regularly 
fusiform, whorls flattened more than usual, being but slightly flattened, with the shoulder of 
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■each whorl removed much nearer the middle than is usual ; spine acute^ longer than the body 
of the shell, suture not deeply impressed ; aperture long ovate ; columella smooth, a httle 
flattened, regularly CDncave, not plicated ; canal very short, oblique ; the body of the shell 
covered with revolving lines and slightly waved longitudinal plications, which are especially 
marked on the spine. Length, .48 ; breadth, .20 ; length of aperture, .22 inch. One spec- 
imen was dredged in fifteen to thirty fiithoms at Square Island. Found fossil at Cari- 
bou Island J rare* The typical forms are found 6u the whole coast 



I 



Beia nobilis (M5ixer). 



This species differs from J?, amerieana and B. turrimh (of which we would scarcely con- 
der it a variety j^ in its fewer and larger rugae, with less distinct revolving lines. 



^B Bela Bcalaris. 

^^ Dejrancta wcalarU MoU., Index MolL Gronl. 

This shell w^e would consider as also distinct from B, amerieana, and like that species it 
has both a short and elongated form. The canal is longer and the spine is more acute. 
The fossil specimens scarcely differ. Specimens from Dr. Lov^n, thus labelled, were kindly 
loaned me by Dr. A. A. Gould for comparison. Square Island, thirty fathoms, shelly botr 
torn ; and also at DumpUn Harbor, Sandwich Bay, in four fathoms. 



Bela WQodiaim MoLu 



FuMva harpuianxu Go old. 



It is a shorter and thicker shell than the preceding, in which the first whorl is as long ae 
the remaining ones together. Not common, though a very abundant fossil 

Bala es^arata. 

Dtjrancia exarata MoUer. Pieimdoma mgidatas '^ Mull." Reeve, Icon. CoDch. fig. 346. 

In this Species the first whorl is longer than the rest ; the canal is shorter and the aper- 
ture rounder. The longitudinal ridges are the same in number as in B, woodiana^ but are 
less prominent, while the revolving lines are much coarser, giving the surface a reticulated 
appearance. Common on the whole coast 



I 



Bela deeussata Stimfi. 



Common in Salmon Bay in ten to fifteen fathoms, mud, where it occurred more abun- 
dantly than elsewhere on the coast Square Island in thirty fathoms, shelly bottom, 

f^^ Bela pleurotomaria Sxiitpe. 

F^itttg pUurdomarius Couth. Defianda VaMti Beck, 
Dredged at a depth of thirty fathoms Square Island ; of four fathoms at Sandwich 
ay, 

m 
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Bela pyrimidalie Stimi-s. 



FutuM rufui Gould. 
This species is found along the whole coast Taken in thirty fathoms, at Square 

Bela caneellata Miohl. 

Not uncommon at Square Island in thirty fathoms. 

We should scarcely unite B. PingeUi (Beck) from Greenland, with this form. It differs 
in the long and slender, scarcely turreted, less convex whorls; the costaB and revolving 
lines are fainter, and the last are more numerous ; the canal is slenderer and more pointed. 
Reeve's Fimis ruguhtm Icon. Conch, is perhaps a eynooym of B. PingeUi^ though stated by 
Morch to be identical with B. exarata, 

Bala violacea STiiirs. 

Common along the whole coast Dredged at Square Island, in thirty fathoms, on a shelly 
bottom* 

Bela borealis. 

PUurotoma boreedit Reeye, 1. c f. 277. Defrancia tivida Moil, (doo Linta.) 

This species occurred but rarely. It was found at Square Island in thirty fathoms; at 
Sandwich Bay in four fathoms* 

Bueomimi GrcBnlandicum Hancock. [Plate vn,, fig. &.] 

Buccinum grcmlmdicum Hancock, Annals ant! Mag* Nat. Hist. |L] xtIIL, 829 j pL t., figs. S, 9, 1846. Rt?€Tc, Conch. Icon., iU. 
Bucc. xir.^ 118| 1847. Buccinum Aru^icanum Lyell, Trans. GeoL Soc. Nitorium Haneockii Morch. in Rink's GreenlaDd Taeilaeg* 
Aftr., 84, 1857- 

A fine specimen of this species, but belonging to a rather more elongated type than 
usual^ comes from the Banks of Newfoundland, and is in the collection of Mr. C. B. Fuller of 
Portland J who kindly loaned us two specimens for illustration. 

It did not occur to us in a living state on the coast of Labrador, though it will doubtless 
be found there on more careful search. 

A fossil specimen occurred at Pitts Arm, Chateau Bay, with nearly all the outer coating 
of shell off It is thick and stout (PI vii. fig. 5 a.) The large single spiral rib is very promi- 
nent^ while midway between it and the suture are two ribs of half the size. 

I have also received a much thinner shell from the Leda clays of Montreal, kindly sent 
by Dr. J, W. Dawson, associated with Trickofropis borealis ; also from Negrotown Pointy at 
Carle ton, opposite St John, N. B., collected by Messrs, Mathews and Hartt 

From Canal Street, Portland, specimens collected by Mr. C» B, Fuller are unusually ventri- 
cose, more heavily plicated with large cos toe increasing in size nearer the suture than 
usual, and with a large raised revolving line. 

This very rugose form [PL vii. fig. 5] also occurred fossil at Caribou Island. Young spec- 
imens collected at Portland by Mr. Fuller, however, conform more to the slender type, and 
agree in all respects with Lyell's figure in the Transactions of the Geological Society. 
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Buocinum undulatiim Mollbb. [PL VU., fig. 8, young ; 4, adult J 
Bueeinum LatradormM Reere, Icon. Couch., pL i. fig. 5. 

Most abundant just below low-water mark. Fioe specimens three and a half inches long 
were frequent; their egg capsules laid in large bunches were often deposited at low-water 
mark. This species represents the European B. imdaltmL 

We figure a young specimen dredged in deep water, with a prorainent central carina on 
the lower whorl. 

Bueeinum tenue Grat. [PL ¥11., fig. 6, foAsil.] 

One specimen was taken on the Bank^ Straits of Belle Isle. 

Buocinum cretaeeiun Kskvb, Icon. Conch,, Monogr- Bucc., Pi. XIV., fig, 112, 

At Long Island^ found in fifteen fathoms. Shell fusiform, slender, nearly three times as 
long as broad. Aperture ovalj ending in a rather long, broad, oblique canal. Inner lip regu- 
larly curved ; the columella projecting into the aperture at the base of the canal ; from this 
projection a slight ridge runs back to the other end of the aperture, following the curve of 
the inner lip. Whorls nine, convex, especially on the upper two thirds. Spire much prolonged, 
acute. Twenty-one longitudinal ridges, smooth and rounded. On the first whorl the ridges 
disappear on the lower two thirds, where the minute revolving lines are more minute than 
elsewhere. Aperture within light chocolate, darker in the young, in which the revolving 
lines are more distinct Length, ^ in., breadth, ^ in. 

The slender and fusiform shape, and greater length of the spire than is found in other 
northern species, will distinguish it. The young and old were dredged alive in ten fathoms, 
mud and sand, Salmon Bay. Dr. Stimpson informs me that he has seen specimens from 
the Newfoundland Banks, It seems to be identical with Reeve's species, of which he gives 
no locality. This fine species is not uncommon, occurring at Caribou Island, seven fathoms 
young and old, mostly on a rocky bottom. Square Island, fifteen to thirty fathoms, on a 
shelly bottom. 

Fufius (Ifeptunea) islandicud Gould. 

According to Dr. Stimpson our American form differs specifically from the European 
form. A specimen from the Banks is remarkably short and thick, the spire being no 
longer than the aperture, while the whorls are flattened, being but slightly convex with no 
revolving lines. The canal is long and tortuous. Length, 2 inches; breadth, I iV inches. 
It did not occur to us on the Labrador coast. 

Morch (Journal de Conchyliologie, 3d Ser. T. IL 36, PI. I. fig. 1,) describes from New- 
foundland a closely allied species, Famt^ (Sipho) lividus. 

FiajuB syrtansis n. sp. [Plate VII., fig. 18 ] 

Shell thin, very short, ovate ; spire rapidly acuminate, cylindrical, broadly conico-fusi- 
form, a little more than one half as long as the rest of the shell. Aperture large ovate; 
canal remarkably short, oblique, very wide^ the aperture contracting less than usual ; 
whorls, especially the first one, with fine revolving lines, becoming larger in the middle of 
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the lower whorl and disappearing toward the suture. Longitudinal cosUb eighteen in num- 
ber on the lowest whorl, becoming more prominent toward the suture ; on the Bccond and 
third whorls they are larger and more contiguous, and waved. Whorla six, much less con- 
vex, sutures very shallow. 

Length, .40 ; breadth, .17 inch. 

A remarkably short co nice- fusiform shell which from its thick, broad canal, resembles a 
Bela, and in this respect differs from the group Sipho uhndiais^ or Ftmis puUm of Reeve, 
from Newfoundland, 

One specimen was dredged on a shelly bottom in thirty fathoms, Square Island Harbor 

Fasufl tornatus Gould. 
A large specimen, tenanted by a hermit crab, was dredged in fifty fathoms, 

Trichotropis barealis Bbod, and Sows. 

Taken frequently at a depth varying from ten to fifty fathoms. I»ong Island, fifteen 
fathoms ; Hopedale, ten fathoms. 

Admete viridula Stimps, 
Thick, heavy specimens, an inch in length, were dredged in forty to fifty fathoms. 

Trophon icalEiriforme Stimps. 

Large specimens from the Bank, Straits of Belle Isle ; Chateau Bay, fifty fathoms ; at 
Henley Harbor^ twenty fathoms. 

la hmia (Pupa) Hoppii Bbck. 

Common at Strawberry Harbor, in company with the succeeding species. This species 
with the other land sheik, was identified by Mr. E. S. Morse. 

Zoogenetes harpa (Sat), Moebe. 
One specimen of this was found in moss at Caribou Island, 

Connlufi (Helix) Fabricii Beck et Mollsil 
At Strawberry Harbor^ July 26. Found under sticks in a retired and protected valley 

Hyalina electarina (Sat). 
Common at Belles Amours, in wet, protected places, 

Vitrma angeLicse Bscit et Moluir. 
Common, generally occurring with the preceding species. Taken at Strawberry Harbor. 

Iiimajc agrestia Lih«. 
Not uncommon at Strawberry Harbor and at Square Island, under stones. 
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Besides these shells, the Anticosti Expedition from Cambridge collected nt the Mingan 
Islands Vitrina anjeliece, Succinea oblitfta Say, Succinea avara Say, Svcanea VerriUii Bland, 
Pupa badia Adams, Zuu lubricoides Stimps., Helix chersma Say, SeUx ctrborea Say, and Helbp 
stnateOa Anthony. 

The only Cephalopod known is the common Sqnid, Ommmtrephes todarus? 

Vermes. 

Syrinx ? n. ip. [Plate VIIL, fig ll>.] 

A small slender species occurred in eight fathoms, sandy bottom, at Caribou Island, which 
is provisionally described here, as no specimens were observed in a living state, and even 
the genus is doubtful It is slender, cylindrical, the anterior half of the body gradually in- 
creasing in size towards the mouth, where in our alcoholic specimens it is suddenly trun- 
cated, or, as in another specimen, thi» part of the body is swollen into an ovate enlargement 
and slightly constricted just before the mouth. The surface is very minutely granulated 
with a delicate peach-like pubescence, and is dull white in spirits; posterior half of the 
body smooth, being scarcely granulated or striated. Posteriorly the body is suddenly trun- 
cated, with a large anal opening. At the mouth are five indistinct lobes, which are prob- 
ably the retracted tentacles, but there are no traces of any bristles. Length, .35-.40 inch ; 
breadth, .04 inch. Found free in the sand, not inhabiting shells. 



Fhasoolosoma hamulatnm n. ip. [Plate VIIL^ fig, S.) 



^P Body long, slender, cylindrical, anteriorly finely corrugated transversely with minute 
granulations ; much swollen toward the head, into a large, globose dilatation, which is 
smoother than the adjacent parts. Mouth surrounded with about twenty short tentacles 
placed on a neck-like constriction. The posterior part of the body, concealed within a de- 
serted shell, is much longer than the anterior, sac like, loose, and sofL, increasing in width 
toward the end, surface not wrinkled except at the end, which is suddenly rounded, but 
covered with flat granular scales; posteriorly the flattened granulations terminate in hard 
corneous, curved points bent toward the head, which probably act as hooks to retain the 
animal within its domicile. The mouth of the shell is prolonged by a tube of fine granules 
of sand, like those of Sabella. 

H Length, .50 inch; smallest diameter, just posterior to the dilatation behind the head, .04 

^inch ; diameter of the thickest portion of the sac, .10 inch. 

But one specimen was taken in eight fathoms, Caribou Island, Straits of Belle Isle, in- 
habiting a dead shell oi Aporrhais oceidentaUs, 

This interesting form differs from Pkiscolosoma gramtlatnm F. S. Leuckart, (Brevis anima- 
Uum quorandam descriptiones, p. 22, fig. 5, 1828,) in its much more elongated body, and in 
possessing tentacles of which Leuckart's specimens apparently had none, though they may 
have been withdrawn within the body in the specimen before him. The anterior part of 

^bhe body of Leuckart*s species does not merge so gradually into the posterior sac, and it is 

^thicker at the middle of the body, where in our species the body increases in thickness 
toward the end. 
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Gordius lacustris Fadh ? Fauna Gront. 



This species occurred quite frequently in shallow^ fresh-water pools, 

Pontobdella ip. 

A very young specimeTi was found between tide marks in the Straits of Belle Isle, and a 
large specimen, afterwards lost, w^as found attached to the under side of a Crangon boread in 
four fathoms^ Henley Harbor. 

FontobdenaP liTida nov. sp. [PI. vm., flg. 9.] 

A large livid, greenish, cylindrical worm, belonging undoubtedly to one a little thicker ofi 
the anterior third of the body^ gradually tapering to a point anteriorly, and more ohtuse poa- 
teriorly. The mouth is a single longitudinal narrow slit ; the surface is finely and irregu- 
larly transversely wrinkled, the sides of each iurrow being very regularly and minutely 
sinuated, the corrugations of unequal length and wedged in between each other There 
are no longitudinal lines except on the posterior extremity where the transverse corru* 
gations become longitudinal, and their sides are scarcely sinuate. Toward the mouth the 
surface is smooth. This specimen was not observed w hile living, so that the soft retractive 
ends of the body, which probably would then have been seen, are, if present at all, re- 
tracted in spirits. Belles Amours, eight fathoms, mud. Rare. 

CerebratlLlus (MeokeLia) olivacea Hat u&s« Kota Acta NaI. Cur. xz. Ij 2, $, 4, p, 287. Dieiing, Syst Helm. i. p. 264. 

My specimens agree well with the description of Diesing, w^hich was evidently copied by 
that author from Rathke's description. His specimens came from Norway. It is olivaceous 
in hue, and alcoholic specimens are apt to be broken into several sections. Common at 
Salmon Bay in ten fathoms, deep mud. Belles iVmours, eight llithoms, soft mud. Henley 
Harbor, twenty fathoms. 

Cerebratulus eylindricua noT, sp. [Pi. VIIL, fig. U.] 

Body long, slender, cylindrical, of uniform width throughout, not tapering toward either 
end ; mouth consisting of a long slit, extending down each side of the conical head ; pos- 
teriorly the body is flattened from above, downwards. The figure represents the anterior 
part of the body including the head. One specimen at Belles Amours, in eight fathoms, mud. 

OmEloplsa Stimpsoni Gibaxd, SriMPft. M«r, Inr. Grand Meoaji. 

Taken at Anticosti at a depth of fifteen fathoms, by the Anticosti Expedition. 

Lumbricms terrestrie Lime. 

Small specimens, nearly an inch in length, were found in the peaty soil at Hopedale and 
Square Island. 

Spirorbk vitrea (Fab&.) 

Near Strawberry Harbor, in fifteen fathoms, on pebbles* Straits of Belle Isle, in forty to 
fifty fathoms. Found along the whole coast 
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8pirorbi& sinistrorsa Momtaou. 

Common at Henley Harbor, at a depth of four fathoms, on Algae. 

Spirorbis porrecta Muli^ 

Common in ten to thirty fathoms, on Hydroids and Polyzoa. Found along the whole 
coast. 

Spirorbia cionoellata (Fads.) 

Common on the whole coast in deep water. Straits of Belle Isle, in forty fathoms, on a 
stony bottom, 

Spirorbis granulata (Moll.) 
Found of large size along the whole coast, in ten to forty fathoms. 

Spirorbis spirillum (Linw,) 
This species occurs along the whole coast. Found on Fucus. 

Vennilia sarmla Sumps. 
Dredged in the Straits of Belle Isle, at a depth of fifty fathoms. 



Amphitrite cnrata Uuu^ 

Terebrella drrata Bf ontagUi TraDfl. Linn* Soc« xii. 

It constructs its tubes of fine sand. Cateau Harbor, Long Island. Caribou Island, Straits 
of Belle Isle^ eight fathoms, sandy bottom. Common along the whole coast 



AmpMtrite f »p. 



■ A specimen too imperfect for description ; has two long fleshy tentaculum-like cirri on 
the fourth and fifth rings from the head, arising ft'om just behind the uncinae, which are com- 
posed of a single seta, one on each side of the ring. The specimen also want** the usual 
papilla at the base of the seta. 

Amphareta Grubei Mai^hgrsn, IfordUka Ha£i-AimiiUter. 868. PL XIX., fig, 44. 

It constructs a tube, which reminds us of the cases of some Phryganeae, of bits of sesr 
weeds and sand loosely placed together. The color of alcoholic specimens is livid, with a 
slight greenish tinge. Length, .50 inches. One specimen agrees well with Malmgren's 
description, and figures as observed by this author. It is very diflferent from Grube's 
figure {Wiegraann's Archiv* xxvi. Tab. v. fig. 6)^ of Ajnpkiaieis iZcutifrmiSy iroxa Greenland* 
Henley Harbor, in four fathoms ; not uncommon. 



Cifitemdes granulata Lurw. non Johkat. 



Pedinaria grtFTdandica Gmbe* 



Occurs along the whole coast Found in abundance from near low-water mark to 
fifty fathoms depth. 



293 "^^V A. S. PACKARD, Jr., ON THE RECENT 

Ftarllla Mulleri Malmo. L e, p* 191. 

Ctjpnene AUiUieri Sun, Fauna litt. Nor. II., p. 18. Fl, I., flgt. 1-7* 

A specimen of the anterior part of the body agrees well with Sars's description, but the 
head is contracted, and thus not recognisable in alcohol Chateau Bay, thirty to forty 
fathoms, in hard sand. Cateau Harbor, Long Island, in fifteen fathoms, sand. 

Nicomaehe lumbrioalid Halmo, L c* 

i^beila iumbrkaliM Fabr. Fauna Groulaodica, 874. Clymene lumbrioaliM San, 1. c. 16. Tab. n,, ^gB. 23-26. 

Caribou Island, eight fathoms, sand. This species constructs its tube of fine sand, a little 
more than a line in thickness and two and a half inches long. 

Another species closely allied to the preceding, forms a much larger tube of sand, which 
is rolled on itself, in thirty to forty fathoms, Chateau Bay. 

Spiochietopteras typioufl Sars, L c. u. p. 1. PL I., flga. 8-2L 

The tubes resemble very closely Sara's figure. On one side is a longitudinal median 
furrow where the transverse ridges are interrupted. The occurrence of this genus on our 
coast is interesting. The animal itself was obtained. Chateau Bay, in thirty to forty fath- 
oms, hard sandy bottom* Sars's specimens, from Bergen, Norway, occurred also at the depth 
of forty fathoms. Several fragments of tubes were also found fossil io the quaternary beds 
at Caribou Island. 

Aranicola piseatorum Lame. 

A specimen was found in the stomach of a codfish, taken in fifteen to twenty fathoms, at 
Belles Amours. 

Siplionostomum asperum Stimps. L c. p. 81. 

Dredged at Caribou Island, in eight fathoms of water, on a sandy bottom. 

Siptionostonium pliimosum Mull. {Me Stikps.) 

This species was found at Salmon Bay, at a depth often fathoms, on a muddy bottom. 

Oimatuliifi olTfata (Fabs.) 

Cinaiitlui borealU Lamk. 

Taken from the stomach of a codfish caught in ten fathoms, Straits of Belle Isle, off Belles 
Amours* 

Heteronereis aretica OerstbpI 

Quite commonly found swimming on the surface of the water, in harbors. 

Kephtliys longisetosa Oebbtbh. GruaL Ann. Dorsib. p. 43. Tab. VI., flg«, 75, 76. 
iV. bnpteloaa Malmg. Nard. Ha& Annnlatcr, p. IQG. Tab. XU. ng. 20. 

Dredged at Belles Amours, at a depth of five fathoms, on a muddy bottom- 
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H'ephthys ceaca Okmtkd. L c. 41, flg«, 78. 74, 77, 79-8e. 
Nephth^ cam Milling. L c. p. 104. Ncrei» raeca Fabr. Faun. Gron. p. 304, Tab. xii. 18. 

Abundant on the whole coast, especially the young which were dredged in deepjSoft mud, 
in Salmon Bay and Belles Amours in from five to twenty fathoms, and at Cateau Harbor, 
in fifteen fathomsj sand,, Chateau Bay thirty fathoms, hard sandy bottom. 

rK IStaoiie cylindrica Okiutjed, L c. p- 85, fig*. 42-49, 57. 

This species was found at Belles Amomrs in five fathoms of water, on a muddy bottom. 



PliyUodlce grcanlaiidica Oebstbd. L c. p. 40, fign. 19, 21, 22, 29, 32. 

P. grmdandica Malmg. K c. p. 06. 

Dredged at Square Island, in fifteen to twenty fiithoms, on a shelly bottom. Frequent 
at Caribou Island in eight fathoms, sand. At Belles Amours in five fathoms, mud. 



Onuphis EBehrichtii Okastbd. i. c. 

My specimens difier from those received from Greenland, through Dr. Lutken, and 
labelled CK Eschrkhiuy in having the tentacular cirri but one half as long as the middle 
pair especially, and the lateral cirri are much larger and thus more prominent, the posterior 
cirri especially are much longer, while in the Greenland specimens they are more papUli- 
form. Chateau Bay twenty-five to thirty fathoms. Salmon Bay fifteen fathoms. Cateau 
^Harbor fifteen fathoms, sand. 

Ifereis pelagica (Linn.) o'eksted. L c. 

)ccurs frequently from Anticosti to Square Island, in ten to thirty fathoms, 

Nereis sp. 

Allied, according to Dr. Stimpson, to N. dmilicuMa St imps. Mar. Inv. Grand Menan, which 
^ is common on the coast of Maine between tide marks, Salmon Bay. 

^^^K Fholoe minuta Oebstkd, L c. p. 169. Tab. I., figs. 3, 4, 8, 9, 16. 

^M A common species at Belles Amours, found in eight fathoms, on a muddy bottom, 
^f Ha^mothoe iinbricata Linx. 

' Aphrodha imbricata Linn. Sy*t Nftt Ed. 3ni, 1767. Aphrodiia cirrata Miiller. Prodr, Zoal. Dan, n. 2644. Fabr. Fann. Gronl. 

p. 308, n. 290. Tab. 1, ig. 7. Lepidomta eimOa Oersted. L c. p. 14, flga. 1, 5, 6, 11, 14, 15, Haruwthoi imbrhata Midmgren, I. c 
p, 66. Tab. ix. %. 8, 

" Caribou Island eight fathoms, sand. Sloop Harbor six to eight fathoms, sand, common, 
I Cateau Harbor fifteen fathoms, yand. Sandwich Buy at Dmnplin Harbor, four fathoms. 
H This species in very variable in the color of its scales ('* elytra "), which in some individuals 
"are uniformly pale, in others partially red, while others have a central spot, and a broad, 
^dark, curved band. 

n 
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Iiepidoootufl squatmaus (Lixh.) 



Aphrodite aquamata Linn. Syut. Nat. Ed. x. 665. Polifnoi sqiiamata Audown et Milne Edwards. Hist. Nat Litteiml du Fnmoe, 
II- 1834, Aphrodite punctata Miiller, Frodr. ZcKJlogica Danica* L^idomie punctata Oersted- I- c. p* 12, flga- 2, 5. 39, 41, 47, 48. 

Common along the whole coast. Occurs all the way from low water to twenty fathoma 

Critstacea. 

Kymplioii grossipes Fabb- Faun. Grout. 

This species was dredged at Salmon Bay and Square Island, in from fifteen to thirty 
fathoms. 

Ooronola diadema (Litfir-) 

Taken quite frequently from the skin of whales caught in the Gulf of Si Lawrence, 

BalaQns cren^us Bano. 
A common species, found along the whole coast 

BalanuB balaaoides Liirir. 
Balamis porcatuB Da Cobta. 
This species occurs along the whole coast, and is found only in deep water. 

Psltogaster paguri Rathkb. 

Not as yet found in Labrador, but a specimen has occurred at Eastport, Maine, on HupoF 
gunw pubescmsy an arctic crab. 

Iioonfiea brancbialia Ltinr. 

* 

Specimens of this animal were found attached to the skin of the codfish. 

Bapbnla ap- 

This is a large species allied to D. rectupmUy and is found abundantly in all the fresh- 
water pools, 

Cypridina excisa Stimpi. I. c- p. 39. Fig- 28, 

Brax^cMpus paludOSUS Mull. 

Found abundantly at ** Indian Tickle," on the north shore of Invuctoke Inlet, in a pool 
of fresh water. 

I?ebalia bipes Fabr. 

This species was dredged at Henley Harbor, at a depth of four to eight fathoms. 

Boprrus myBidma noT- sp, fPL Vm., flg. 5.] 

Body long and narrow, head much rounded ; body behuad the middle rapidly tapering to 
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point ending in two short, obtuse, papilla-like stylets. The last three abdominal segments 
re distinct, those of the middle of the body indistinguishable* Seen laterally it is convex, 
flattened beneath. The legs are curvedj one quarter as thick as long, rapidly thickening 
toward the head. Length, .09 ; breadth, .04 inch. A female. It differs from B, sqmttanmi 
Rathke, and B, hippoltftis Kr., in its much narrower, more linear body, slenderer legs, and in 
the presence of the caudal stylets. The drawing is a rude one, as the specimen had un- 
fortunately dried before it was finished, but the general contour is given accurately. 

Aga tp. 
One specimen was taken from the under side of a cod in the Straits of Belle Isle. 

Tan BIB fllTinri Stimfs. Marine IcTcrt. Gr. Menon, p. 48. 

Thia specimen was dredged at Caribou Island, in eight fathoms, on a sandy bottom. Rare. 

Praniza cerma STmrs. L c. 42. 
Foond at Chatean Bay, Long Island, at a depth of fifteen fathoms, on a sandy bottom. 

Jsei^a Bivalis Khotkr. 
This species is abundant at low water under stones at Indian Harbor, Sandwich Bay. 

Aaelliifl p'mnlandicuB Kroyuk. 

Specimens agreeing in length with those noticed by Fabricius, Fauna Gronlandica, were 
common at Square Island and Hopedale, in soil under stones, etc., in company with Limax, 

Idotsia marmorata nor. ip. [PI. VIII., fig. 6.] 

A stout, thick, reddish-brown species, with the surface slightly nodulated and marbled ; 
body rather short; head more transverse and shorter than in L noduiosa Kr., not armed 
with sharp tubercles in front ; anterior edge emarginate, acutely rectangular on the sides, 
with an angulated slight excavation, and a narrow, deep, but small, mesial notch ; eyes 
large and prominent Superior antennse of much the same proportions as in I, noduiosa^ 
but the joints are thicken Inferior pair of antennse long and slender ; peduncle stout, 
with the second joint two thirds as long as the third ; flagellum longer than the pe- 
duncle, where in Z ^loduhsa they are considerably shorter; each joint terminating in a thin 
verticil of hairs. Segments of the body convex, on the sides distinctly emarginate ; the 
edges of each segment are straight, not convex as in Z noduiosa. Upper surface of the 
body thick, with short, impressed, broken lines diverging in their general direction from 
the median line of the body. Abdomen short, tbick, mesially very convex; tips truncated, 
with a sinus at the end. Legs stout, hairy. Color purplish, reddish on the edge of the 
segments, and the limbs are slightly brownish, in the single alcoholic specimen in the 
Museum of the Society, Length, ,70 ; breadth, ,28 inch. 

It diflFers from specimens of Z nodulom Kr. in its short, thick, convex body having a 
much more solid, dense crust than any species found southward. The outer edge of the 
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segments are straight, while in 7. nodulosa they are very convex ; and it may also be readily 
known by the truncated, sinuated tip of the abdomen. 

Sloop Harbor, Kyuetarbuck Bay, seven fathoms, on a sandy bottom. 

Caprella septentrlonalis Kxotbx. 

Squilla lobata Fabr. Faun. Gronl. 

Found abundantly along the whole coast, in from four to thirty fathoms, among weeds. 

Themisto sp. Ifiie Stimpboh.) 
Found at Anticosti. Brought home by the Anticosti Expedition. 

Hyperia medusarum Bate, Cat. Amph. Br. Mas. p. 2d5. PL XLIX., fig. 1. 
MdoBcuM medusarum (Fabr.) Ei. 

Found with numerous young in the stomach-cavity of Cyanea arcticoj at Domino Harbor. 

Dulichia porreota (JUU Bobok). 

This is a rarely found species. 

Cerapus rubriformis Stimpb. Mar. Iny. Qr. Menan, p. 46. 

Inhabits flexible tubes in ffalecium haJecina. Eight fathoms, sand, Caribou Island, Straits 
of Belle Isle. The young had just been hatched on June 20th. 

AmphithOB maculata Stixps. 1. c. 58. 

The specimen obtained at Henley Harbor in eight fathoms, is punctured all over the 
body, forming dorsal bands on the posterior half of the segments. It is punctured irregu- 
larly on the epimera and legs, while on the antennae, especially toward the base, the dots 
are arranged in rings. 

Oammaros loouAta (Linh.) Lsags. 
Gwmmanu mutahu LH^eb. 

As usual, this species is found in great abundance along the whole coast 

Gkunmanui dentatus Krotib. 

Gcmmccna purpttratus Stlmps., 1. c. p. 66. 

A comparison of the European specimens sent by Dr. LUtken, leads us with Mr. Bate to 
unite these two species. Square Island, fifteen to thirty fathoms ; Straits of Belle Isle, 
fifteen fathoms, mud ; Chateau Bay, twenty to thirty fathoms. 

Paramphitso panopla Kbotbb, Gronland'i Amflpoda. iJitU Bobok.) 

Tliis species was rarely met with. 
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Calliope IflBViuscula Bate, 1. c. p. 148. PI. XXVm., fig. 2. 
AmphithoB Icnnuseula Kr., Gronl. Amfip. p. 68, Tab. III., fig. 18. 

Found at Henley Harbor, in four fathoms, very abundant ; at Stag Bay in fifteen fath- 
oms, on a hard, weedy bottom. Anticosti, Anticosti Expedition. 

AmphitonotiiB Edwardsii Batb, L & 151, PI. XXVUI., fig. 6. 
Amphiihoi EdwardiU (Sabine) Kr. 1. c. 

Our specimens were dredged at Square Island, at a depth of thirty fathoms. 

AmphitonotiiB eataphraotus Stimpb. 1. c. p. 62. 
Taken at Henley Harbor, at a depth of four fathoms, among weeds. Not uncommon. 

Atylos vulgaris Batb, 1. c. 140. 

Iphimedia vulgarit Stimps. 1. c p. 68. 

At Henley Harbor, in four fathoms ; at Square Island, in fifteen fathoms ; and at Stag 
Bay, in fifteen fathoms, on a hard, weedy bottom. 

AtyliiB (Paramphitoe) inermis (KROTBR,^e Bobck) [Pi. vm., fig. 8.] 

Cephalothorax produced into a small, flat, acute rostrum, much as in A bisptnostis. The 
first three abdominal segments are produced into three strongly hooked projections, the 
third of which is- much the largest ; fourth segment deeply, broadly sinuate. Eyes broadly 
elliptical, pale. The antennae are long and slender, subequal in size and length ; superior 
pair three fourths the length of the body, with the peduncle scarcely longer than the an- 
temial ring. Gnathopoda stouter than in A bisptnosnSy with the propodos rather broad, sub- 
triangular, palm oblique. The posterior pair of abdominal feet extend to the end of the 
telson which is much longer and slenderer than in the other species, and as in that species, 
they extend considerably beyond the anterior pair of abdominal legs. 

Diflers from A. Uspinoms Bate, in the very hamulate dorsal projection of the first three 
abdominal rings, in the sinuate fourth ring and the broader gnathopoda, and the much 
longer abdominal legs and telson. Henley Harbor, ten to twenty fathoms, hard, weedy 
bottom. 

Atylos (Paramphitoe) biapinoaus Bbck, sp. 
Paramphitoe degam Bmg.Jide Boeck. 

Identified by Dr. Boeck, from specimens sent to the Zoological Museum at Copenhagen. 
It occurred rarely with the other species of the genus. 

Monoculodes nubilatus nor. sp. [PL vm., fig. 4.] 

Female. Cephalic ring produced into an obtuse, tumid rostrum, smaller than in M. cart' 
naius Bate, of the British shores ; the segments of the thorax and abdomen are not carinated 
above as in that species, being nearly smooth, while the abdominal segments are slightly sin- 
uated just behind each suture. Eyes small, round, situated just above and opposite the in- 
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sertion of the superior antennao ; not colored in the adult, but blnck in the young. Supe- 
rior antennci) a little longer than the peduncle of the inferior pair; inferior antennte reach- 
ing to the hind edge of the fourth thoracic, including the cephaHc, ring; the penultimate 
and last joint of the peduncle equal in length ; flagellum about half the length of the whole 
antenna. Both pairs of guathopoda very equal in size, the propodos being long, ovate ; ante- 
rior pair slenderer than in 3L cmnuaim, palm very oblique^ with minute hairs; dactylos two 
thirds the length of the propodos ; carpus minute, not prominently produced as in M, can- 
naius, but rather continuous with the propodos. The second pair are ranch stouter and 
more ovate than in 3f earmaimj according in this respect more ^vith that of M. deinissus 
Stirap.^. In form it closely repeats that of the anterior pair ; carpus with a long, slender, 
spine-like prolongation from the palm, forming a thumb closely appressed to the propodos 
but not extending to the middle. Palm of the propodos on the anterior half fringed with 
hairs, Dactylos one half as long as the propodos. Anterior pair of thoracic legs subequal; 
posterior pair of thoracic legs twice as long and much larger than the anterior, coxa? regu- 
larly short, pyriform. Abdominal legs large, equal in size, reaching nearly to the tip of the 
caudal stylets, which are lanceolate, very slender, acute ; the first pair being a verj little 
longer than the third. Color pale, mottled with slate. Length, .50 inch. 

It differs from M, denihstts of Grand Menan, in its color, and the very unequal antennae. 
From M. earmaius of the British Isles it may be readily distinguished by the very equal 
gnathopoda and non-carinated segments, the slenderer antennae, and the smaller, round eyes. 

Caribou Island, eight fathoms, sand. At Henley [larbor a female, w^ith several young 
attached to the under side, w^as dredged in four fathoms, the last of June. 

Ampelisca Gaimardi {fide Bbck.) [Pi vni., fig. 1, 1 n] 

A slender, thin, much compressed, dorsally wedge-shaped species ; head scarcely as much 
produced as in A ingem Stimps. Eyes four, distinct, small, round and black, situated very near 
the front margin ; rostrum short, rather obtuse. Antenna? remarkably long and slender ; 
superior pair a little more than half the length of the body ; basal joint of the peduncle very 
thick, globose^ while the two succeeding joints are very slender; the third joint being very 
short. The peduncle of the inferior antenna is two thirds as long as the whole superior 
antenna, being very long and slender, with the basal joint large, cylindrical, the last joint 
being nearly as long as the penultimate j tlagellum long and slender, with long feathery 
hairs. First pair of gnathopoda small, propodos broad, produced inferiorly; carpus larger 
than in A. ingens ; second pair much shorter and stouter than in A ingens ; carpus but one 
fourth longer than the propodos, which is larger and broader than in ^4. ingens^ ovate ; dac- 
tylos long and slender, reaching beyond the middle of the propodos ; inferior margin of the 
joint with fasciculi of long uneven hairs. Legs much as in A ingens^ hinder pair of legs 
shorter and stouter, basos with the expansion reaching to the last joint of the leg, when in 
A ingens it is short, not reaching beyond the fourth joint from the end ; its outer edge is 
straight ; within, full and rounded, convex, edged watli thick set hairs ; joints of the legs 
with long feathery hairs. Pleopoda well developed, of nearly even length. Abdomen 
slightly sinuate, giving a slightly tuberculate outline to the dorsum. Telson long, narrow, 
ranch as in j4. ingens. Length, .50 inch. 

This graceful form is readily distinguished from A. ingens^ apparently its nearest ally, by 
its reraarkably long and slender antennse, with the globular basal joint of the peduncle of the 
superior pair ; by its compressed cuneate body, the long, broad basoa of the hindeniLOst 



J 



INVERTEBUATE FAUNA OF LABRAFJOR. 



300 



thoracic leg, with its much shorter terminal joints, and short propodoa of the second gnath- 
opod. 

Not uncommon in Chateau Bay, in thirty fathoms. Cateau Harbor, Long Island, fifteen 
fathoms, sand. Appearing different from Bate's figures and description of ^, Gmmardi^ I had 
described it as a new species, but refer to Mr, Beck's identification of ray specimen. 

AmpellBCa pelagica (STiupt.) Pack., Can. Nat Dec. 1863, 
PgeudophthatmuB peiayieii§ St1nip«. Or. Men&Pt p^ 57* 

Found at Chateau Bay, in thirty fiithoms. At Stag Bay, in ten fathoms, hard bottom. 
At Caribou Island, in eight fathoms, sand. At Long Island, in fifteen fotboma, sand. Near 
Strawberry Harbor, in fourteen fathoms, hard bottom, 

Ampaliaea EaQhrichtil Kroter. 



Taken at Caribou Island, in fourteen fathoms 
son, and also by Mr. Beck. 



This species was identified by Dr. Stirap- 
Haploops tubicola Keoter. 



This is quite a different genus from the foregoing, as specimens received from Dr. Liitken 
show us. Our specimens agree well with some from Denmark. 

Cateau Harbor, Long Island, ten miles above Domino Harbor, in fifteen fli thorns, sand, 
[dredged in company with the species of Ampelisca. 

Fontoporeia femorata " Kroyer, Nat. Tidsikr. iv. p, 153 j Vojogeen Scand. pi. 23, flg. 2." 
P./emorata Bate, I c, p. S2. PL XIV., ig. 1. 

Body robust ; antennse subequal in length ; superior pair with the first joint of the flagel* 
lum one fourth shorter than the cephalon ; whole antenna extending to the third joint of 
the thorax ; appendiculus minute. The first pair of gnathopoda have the propodos longer 
than the carpus, which is not produced beneath ; inferior margin of propodos curved, and 
nearly parallel with the superior margin. Second pair of gnathopoda with the propodos 
ovate, twice as long as wide, one third shorter than the carpus^ and densely fringed. Basos 
of the last pair of thoracic legs large, orbicular, hinder edge entire, well rounded ; last pair of 
pleopoda longer than the others. Fourth abdominal segment with a high, erect, stout, very 
prominent spine, ending in two acute spinules. Length, .40 inch. Kroyer does not 
figure the spine in the drawing reproduced by Bate; but specimens received from Dr. 
Liitken agree in all respects with oni^s. Belles Amours, Straits of Belle Isle, abundant in 
five to eight fathoms, muddy bottom. 

Anonyx ampuUa (Phifps), Voyage, i77S. 

This species occurred at Dumplin Harbor^ Sandwich Bay, in four fathoms. Compared 
[with arctic specimens received from Copenhagen. 

Anonyx lag^na Kroyer. 

Taken at Sloop Harbor in eight fathoms, sand. 

Anonyx Horringiii ,fide Boeck. 
A common form, occurring abundantly on the coast of Maine^ in Casco Bay, ten fathoms. 
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Anonyx produota, Jide Boeck. 
These two forms were found together in fifteen fathoms^ sand. 

Lysianassa appendiculata Kbotsb. 
Forty fathoms^ pebbly bottonij three miles from land off Henley Harbor^ Straits of Belle Isle* 

Alauna Qoodairi Bsll in Belebcr't Last of the Arctic Vojagen. App. PI. XXXIV., figi. 2, 8, p, 408. 

All of my specimens are of the form, fig, 3, which difTers in some characters, such as the 
less convex form of the carapace, more distinct rugiB anteriorly, and the presence of an 
acute point on each side of the last leg-bearing segment. 

It is an abundant species, being common in from ten to fifty fathoms. Belles Amours^ 
six fathoms. Thomas Bay, fifteen fathoms, mud. Square Island, fifteen to thirty fathoms. 
Henley Harbor, eight fathoms. Cateau Bay, Long Island, fifteen fathoms, sand. 

Hjsis oeulata Fjlbk. 

Abundant along the whole coast. The young go in schools, and the sea-trout consume 
great numbers of them. 

Pandalus annulieorELis Leach. 

Abundant on the whole coast, especially in weeds on a clear pebbly bottom t'wenty 
fathoms, Heuley Harbor. Sloop Harbor, six fathoms. Hopedale, ten fathoms. 

Hippolyte aeuleata (Fabr.j Khoteh. 

Caribou Island, fourteen fathoms% Square Island, fifteen to thirty fathoms. Domino 
Harbor, seven fathoms. Straits of Belle Isle, ten fathoms. 

Hippolyte polaria (Sabine) Krotss. 

It differs from Kroyer's figure in having the upper edge of the rostrum entire, and the 
terminal spines of the tail are more uniform in size, the three intermediate ones being larger 
than in Kroyer's figure. Square Island, fifteen to thirty fathoms. Straits of Belle Isle, ten 
fathoms. 

Hippolyte Phippsii Kroter, 

One specimen dredged in Domino Harbor, at a depth of seven fathoms. 

Hippolyte turgida Krotkr. 

Found at the Straits of Belle Isle, off Belles Amours, in ten fathoms, on a rocky bottom. 

Hippolyte macilenta Krotkb. 

A rare form, dredged at Square Island, at a depth of fifteen to thirty fathoms. 

Hippolyte Sowerbyi Lsacq. 

This Species was obtained with the preceding ; it is not common 
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Common on the whole coast Caribou Island, fifteen fathoms. Square Island, thirty 

I fathoms. Henley Harbor and Sloop Harbor, eight fathoms. Hopedale, ten fathoms. 
Hippolyte Fabiioii Kjioybh. 
Found in Domino Harbor, at a depth of seven fathoms ; it is not common. 
Argia lar Owen. 
This species was dredged at Square Island, in thirty fathoms ; it is not common. 
Sabinea fteptamcariiiata Sabive. 
This species occurred in Thomas Bay, at a depth of fifteen fathoma 
■^ Crangon boreaa (pHippfl.) 



Caribou Island^ eight fathoms, and Straits of Belle Isle, ten fathoms. Square Island, thirty 
fathoms, and Henley Harborj ten fathoms ; whole coast One specimen taken at Henley 
Harbor in four fathoms, had a Pontobdella an inch long attached to the under surface. 



Crangon vulgarifl Fjlbr. 
This species was only noticed on the mud flats at Caribou Island^ where it was abundant. 

Homoms ftmencanuA M. Edw. 
Found at Henley Harbor ; rare. This seems to be the northern limits of the Lobster. 

Eupagurus pubescens Stimfa. 

Abundant on the whole coast from low-water mark to fifty fathoms. Straits of Belle 
Isle, fifty fathoms. Hopedale, ten fathoms, 

EupagOTUfl Ero^eii STiirrt. 
This species was found with the preceding ones, but not in such abundance, * 

Hyaa coarctata Leach. 
Dredged at a depth of thirty fathoms, in Henley Harbor, It is not very common. 

Hyas aranea (Lnrir.) 

Abundant, and often of large size, found along the whole coast from five to fifty 
fathoms. 

CMoncicetea opiJio (Fabe.) 

Not uncommon in the Straits of Belle Isle, in ten to fifty fathoms ; at Chateau Bay, in 
thirty to fifty fathoms. 

u 
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Cancer borealis Stimfa. 

Not uncomraon at Caribou Island, Straits of Belle Isle, but it did not occur to us north* 
ward. I was iuformed that it was found in Hamilton Inlet, where the temperature of the 
water must be higher than on the coast 



Explanation of Plate VIL 

Fig, 1.^ — A8TARTE STRIATA Lcach. 

Fig. 2* — Macoma FD8CA Stimpson var. 

Fig* 3. — BuccmuM undulatum Moller var, (young.) 

Fig, 4. _ u « ** (adult.) 

Fig. 5* — ** GRCENLANDiCFM Hancock, fossil, Labrador 5a. Fossil, Chateau Bay. 5b* Recent. 5e. 

Opereulum of recent specimen. 
Fig. 6. — BucciNUM TENUE (scalafi forme) Gray, 
Fig. 7. — ** CRETACKtFM Recve, 

Fig. 8, — Fusua labradorexsis Packard. 
Fig. 9. — BucciNUM CYANEUM Brug. fossil from Montreal. 
Fig- 10* — " ** " recent from Newfoundland. 

Fig. 11. — Bkla AMERICANA Packard var. 
Fig. 12. — " ROBiTSTA Packard. 
Fig. 13t — Fusus sTRTEKsis Packard. 
Fig. 14. — Cardium Hatesii Stimpson. 
Fig. 15. I5a. ^ — Margarita campanulata Morae. 
Fig. 16, — ^Flustra digitata Packard. 

Fig. 17. — EscBARA PAPPOSA Packard. 17a, Avi cu tart tim when gaping, 17^. The samti, aeen laterally. 
Fig, 18, ISa. ISA. — Teeth of the Bison, from the Leda Clays of Gardiner, Maine. 



Explanation of Plate VIII, 

Fig. L — Amfelisca Gaihardi. la. Anterior foot 

Fig. 2. — Calliope LjEVIUScula Kroyer* anterior foot. 2a, The pame with dactyls open. 

Fig, 3, — AxTLUa iKERMia (Kroyer) abdomen. 3<i. Anterior foot $b. The same with die claws closed* 

Fig. 4, — Monoculodes nubilatus Packard. 

Fig. 5. — BoPTRUS MTQiBUM ? Packard, underside. 

Fig. 6. — looTiEA marmorata Packard. 

Fig. 7. — PoKTOPORDiA femorata Kroyer, second gnathapod. 

Fig, 8. — Fhascolosoma hamatula Packard. 

Fig. 9. — FoNTOBDELLA ? LiviDA Packard, 

Fig, 10. — Strinx gp. 

Fig. 11, — Cerebbatulus ctlindricus Packard, head. 

Fig. 12. — Geological Map of the Coast of Labrador south of Hopedalh, 

Published Ma^^, 1867. 
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